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ABSTRACT
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PEAT, MARWICK, MITCHELL & CO.
555 CAPITOL MALL

SACRAMENTO, CALIFORNIA 95814

December 3, 1974

Mr. William Rutland, Chairman
Electronic Data Processing Steering Committee
c/o Superintendent of Schools
Sacramento County Office of Education
6011 Folsom Boulevard
Sacramento, California 95819

Dear Mr. Rutland:

Peat, Marwick, Mitchell & Co. has completed its study to determine the feasibility of

consolidating the data processing centers of the following agencies:

. Grant Joint Union High School District

. Los Rios Community College District

. Sacramento City Unified School District

. Sacramento County Office of Education

. San Juan Unified School District.

The enclosed report documents the study's findings, analysis and conclusion. To assist

reading of the report, an executive summar; of the entire report is presented in Section 1.

We wish to express our appreciatioi to the agencies' management and staff for the

excellent cooperation extended to us during the course of the study.

Very truly yours,

3



TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY I- 1

Objectives of Study I- 1
Approach I- 1
Policies and Goals of Each Agency I- 2
Operations and Services of the Data Processing Centers I- 2
Long-range Data Processing Goals I- 2
Assumptions I- 3
Development of Alternatives I- 4
Analysis of Alternatives I- 5
Conclusion I- 6

INTRODUCTION II- 1

EDUCATIONAL PHILOSOPHIES, POLICIES AND GOALS 1

DATA PROCESSING CENTER OPERATIONS
AND SERVICES IV- 1

Data Center Profiles IV- 6

LONG-RANGE DATA PROCESSING GOALS V- 1

ANALYSIS VI- 1

Assumptions VI- 1
Development of Alternatives VI- 2
Alternative No. 1 "Baseline" VI- 4
Introduction to Alternative Nos. 2 6 VI-12
Alternative No. 2 VI-13
Alternative No. 3 VI-22
Alternative No. 4 VI-30
Alternative No. 5 VI-37
Alternative No. 6 VI-44
Comparison of Alternatives VI-53
Special Statement V1-52
Conclusion VT-t;2



TABLE OF CONTENTS, Continued

EXHIBITS

Senate Bill No. 804 A
Data Center Management Interview
Application Review Form .

Agency Administrators Participating
in Long-range Planning Services

APPENDICES

Glossary A
Applications
Special Funds Maintained by School Districts
User Feedback Sur mary
Job Descriptions
Implementation
Facility Location
Organization and Administration of a

Centralized Data Center
Cost Allocation
Staffing
Estimated 1979 Agency Budgets

Alternative No. 1



1-1

I EXECUTIVE SUMMARY

This section contains an overview of the entire report.

OBJECTIVES OF STUDY

The objective of this study, as stated in Senate Bill 804, is to determine the feasibility

of consolidating the electronic data processing centers of four school districts and the Office of
the Court), Superintendent of Schools. Section 3, SB 804 states:

"The consulting firm selected to report shall respond to the following:

(a) Identification of similarities and differences of policies and goals of
he existing district and county superintendent of schools operations.

(b) Identification of similarities and differences in operations and
services of the data processing centers.

(c) In the areas of education, administration and business, determine the
long-range goals for electronic data processing.

Provide an analysis of various alternatives in the field of data
processing to achieve the goals reported in subdivision (c) of this
section."

(d)

APPROACH

We have followed the detailed work plan as outlined in our proposal to the Electronic

Data Processing Steering Committee dated January 1974. Three and one-half months were
devoted to fact-finding to gain information identifying: similarities and differences of the
educational philosophies, policies, priorities and goals of the five agencies; operations and
services of each data processing center; and each agency's long-range data processing goals.

During the course of our fact-finding, we visited over 35 different sites. We attended
Board of Education meetings at each of the five agencies. Interviews were held with over 225
people, including board members, superintendents, assistant superintendents, college

presidents, deans, principals, vice principals, counselors, research directors, administrative

department heads and staffs, registrars, teachers, and data processing staffs.
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On a regular basis we met with the technical and advisory committees, have discussed

our progress to date, as well as supplying preliminary draft material for comment and
clarification.

POLICIES AND GOALS
OF EACH AGENCY

The high-level goals of each agency are very similar: Provide the best possible
education and maintain fiscal responsibility. However, the policies of each agency tend to
differ due to the size of the population served and the type of services provided (e.g., the

County Superintendent of Schools provides only special services, Grant serves only junior and

senior high schools, Sacramento City Unified and San Juan Unified serve grades K-12, and Los

Rios serves a junior college population). The very nature of the diversity in size of student
population (10,000 to 70,000) ane services provides a logical base for different policies being

required to meet different problems. However, the type of information necessary to make
those policy decisions is common to all agencies.

OPERATIONS AND SERVICES OF
THE DATA PROCESSING CENTERS

There is considerable diversity in the resources, staffs, and services offered by each

agency's data center. With the exception of Sacramento City Unified and Los Rios, all the

agencies have different and therefore incompatible computers. This precludes the simple
sharing of common application programs without considerable reprogramming. Data
processing staffs range from almost four full-rime employees at Grant to over twenty at
Sacramento City Unified and Sacramento County Regional Center. Services offered range

from almost exclusively business at Grant to almost exclusively pupil personnel at the County

Regiona' Center. These differences exist as a result of available resources and priority setting

within each agency. However, the need for a full range of services exists at all agencies.

LONG-RANGE DATA
PROCESSING GOALS

In late August and early September of 1974, we held long-range data processing

planning sessions at each agency. We requested the participation of the Superintendent,

Director of Data Processing, and Assistant Superintendents of Business and Instruction. The
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results of those planning sessions were prioritized lists of goals and the approximate cost over

the next five years for the implementation of the long-range plans. Figures used by each
agency as its estimate of cost five years from now were used for the baseline of comparison

(Alternative No. 1).

The goals showed a common need for better, more timely access to information
through a data base approach. Such areas as budget, student records, attendance, guidance and

career exploration, and personnel data bases ranked high on the lists.

ASSUMPTIONS

In the development of approaches to consolidation, we developed the following
assumptions:

Consolidation alternatives must result in no degradation of service.

Consolidation alternatives must be both technically and economically
feasible.

Consolidation alternatives must allow for future needs.

Where possible, software packages (vendor supplied, commercially marketed,
or existing systems) will be substituted for custom software development.

As most of the agencies are contemplating additional hardware and/or
personnel to satisfy unmet needs, the economic profile as it would exist in
1979 is used as a baseline.

Certain functions will remain as agency responsibilties (e.g., data entry,
edwational consultants, data processing coordinators).

Hardware cost estimates are based on the average of prices supplied by five
vendors.

Hardware cost estimates are based on one-year lease cost, although final
arrangement may be long-term lease or purchase.

Personnel costs are based on five percent annual inflation and include all
fringe be nefits.

Capability for on-line systems is included in all consolidated hardware
alternatives.

..4
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We originally considered over 30 different alternatives for consolidation before

narrowing the list to its present size. Economic and technical feasibility tests were applied to

each alternative. We visited many data centers (including the Tea le Data Center) to validate

many of our assumptions. After much consideration, we finally agreed on the following list of

alternatives which were presented at the September 5, 1974 steering committee meeting.

Alternative Systems and
No. Hardware programming staff Applications

1 Each agency* Each agency* Separate
2 Central** Central Common
3 Central** Central Separate
4 Central** Each agency Separate
5 Central*xc Central maintenance Separate

Each agency development
6 Central** Some central Some common

Some each agency Some separate

* Based on projection for 1979, which each agency developed during the
long-range data processing planning sessions.

** Central hardware is based on batch input. (All data is sent by courier service to
the central computer center where it is entered into the computer. Reports are
returned to each agency via courier.) Each alternative with central hardware has
two variations:

1. Each agency has a remote jol entry k RJE) station at the agency office
which allows data to be entered into the computer from the agency
office via high speed communication lines. Each agency also has a
printer in the agency office which receives data for printouts via
communication lines from the central data center.

2. Each agency has a minicomputer attached to the central data center via
high speed communication lines (see above). The minicomputers may
perform some applications in-house, including data-editing and
formatting as well as acting as a remc...:e job entry station.

After extensive review of the present equipment and applications, we feel that it

would not be feasible, advantageous, or result in an immediate cost saving to use the existing

3
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hardware as a basis for a consolidated data processing center. Relocating the present

equipment in a single location would not be a consolidation. There would be no reduction of

hardware, personnel, or utility costs (e.g., the cost of leasing a facility to house all the existing

hardware and staff would be $155,000 per year). Since, with the exception of Los Rios and

Sacramento City Unified, all existing hardware is incompatible, it would not be possible to run

application programs on any machine other than those machines that the application programs

are presently running on. Additionally, three of the machines are cperating at capacity and

need to be upgraded if they are to be able to provide the same level of service as they have in

the past to agencies with growing needs.

It is with the aforementioned factors in mind, including the fact that most of the

agencies are contemplating additional hardware and/or personae' (or in the midst of changing)

to satisfy unmet needs, that we have used the economic profile as it would exist in 1979 as a

baseline.

ANALYSIS OF ALTERNATIVES

In developing a set of comparative characteristics for the analysis of alternatives, we

developed two major divisions: quantitative factors and qualitative factors. Quantitative
factors consist of one-time costs and recurring c ')sts. One-time costs consist of shipping costs

for equipment, disk pack purchase, site prepration, one-time education, conversion costs

(contract) and supplemer,cary personnel for system development. Recurring costs include

hardware lease, personnel costs including fringe benefits, building lease, utilities, supplies, and

ongoing professional education.

Qualitative factors include control, responsiveness (to current and future needs),
duplication, potential for management information systems, data processing personnel

development, and resource development. Definition of these factors are:

Control To what degree can each agency determine the direction of data
processing emphasis or growth? Can each agency decide what and when it
desires and wants from data processing?

Responsiveness (Current Needs) Can the varying needs and desires of
individual users he readily satisfied? What is the ability to respond to
immediate requests?
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COMPARISON C

QUALITATIVE

ALT.
NO. CONTROL.

RESPONSIVENESS
CURRENT NEEDS

RESPONSIVENESS
FUTURE NEEDS DUPLICATION

Each agency has
complete control
within the limit-
ations of its
capabilities
Greatest individ-
ual control.

Can respond immediately
to all requests if they
are within agency
capability, resources
and D.P. policies.

Agencies do not have
capability to meet
all their future needs.
Least responsive.

Greatest amount of
duplication exists.
Least conducive to
record sharing.

DOTE;
MAN.

INF

Least pc
to limits
individu

Least individual
control. Must
function thru a
committee.

Greatest resources
available to user,
but also greatest
contention for some
resources. Least
responsive for
"immediate" turnaround.

Greatest potential
for long range plan-
ning and future
directions.

Least duplication.
Most efficient
utilization of
available resources.

Highest
for prc-
level in
plannin

District controls
their own
applications, 'out
hardware and
personnel are
controlled thru
committees.

Responsive on
regularly scheduled
programs. "One Shot"
emergencies must go
through a priority
review.

Has capability to
respond to future
needs if agencies
will agree on
common needs.

Much duplication of
effort and
inefficient
utilization of
equipment.

Capabil
depend
thrust
district

Second greatest
amount of
individual
district control.

Can be extremely
responsive to user
needs within
schedule of hardware

Can be responsive
but requires
extensive agency
planning. Extent of
date base is limited.

Must duplication of
effort and
inefficient
utilization of
equipment.

Limiter
for MI
hardwt-
exists.

Some control,
thru separate
development
staff and
separate
applications.

Can be extremely
responsive to user
needs within
schedule of hardware
availability.

Can be responsive
but requires
extensive agency
planning. Extent cf
data base is limited.

Much duplication of
effort and
inefficient
utilization of
equipment.

Limits
MIS, a:
capabi

Control over those
applications that
are separate.
Committee controls
common applications

Can be extremely
responsive to user
needs within
schedule of avail-
able resources.

Second greatest
potential for long
range planning
and preparation for
future directions.

Limited duplication.
Second most efficient
utilization of
resources.

Sewn(
Potent
based
data
applir
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I OF ALTERNATIVES

QUANTITATIVE

'ENTIAL FOR
NAGEM ENT
NFO. SYS.

DATA PROCESSING
PERSONNEL
DEVELOPMT.

RESOURCE
AVAILABILITY ONE-TIME COSTS RECURRING COSTS

potential due
iitation of
dual resources.

Personnel have the
least Opportunity
for education and
advancement

Minimum resources
available.

NONE 2,468,873

st potential
oviding policy
'nformation and
ing models.

Best opportunity for
career advancement
and education. Will
attract most
qualified personnel.

Greatest combination I Total
of resources is
available.

223,000

Less Present
Equipment -325,000

Net I-102,000)

)ility for M.I.S.
.ding on future
of individual
applications

Good opportunity for
advancement but
personnel cannot
take advantage of
available resources.

Good availability of
resources, but they
are not used to their
best advantage.

Total 425,000

Less Present
Equipment 325,000

Net 100,000

.d potential
IS, although
care capability

Limited opportunity
for career develop-
ment.

Good hardware
capability, but none
of resources are
used m ;t effeciently.

Total 425,000

Less Present
Equipment 325,000

Net 100,000

3c1 potential for
though
lity exists.

Limited opportunity
for career develop-
ment for agency
development staff.
Central maintenance
group has good
career opportunity.

Good hardware avail- I Total
ability, but none of
resources are used
most efficiently.

425,000

Less Present
Equipment 325,000

Net

d highest
iial for MIS
on common
lases and
,ations.

Good opportunity
for career advance-
ment for central
staff. Limited
opportunities for
decentralized staffs.

Good availability J Total
of resources. Second
beet utilization
of resources.

100,000

334,000

Less Present
Equipment 325,000

Net 9,000

Batch 2,096,056

RJE 2,342,198

Mini 2,495,498

Batch 2,281,596

RJE 2,527,738

Mini 2,681,038

Bat& 2,303,032

RJE 2,549,174

Mini 2,579,211

Batch 2,401,315

RJE 2,647,457

Mini 2,800,757

Batch 2,283,669

RJE 2,529,811

Mini 2,683,111
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Responsiveness (Future Needs) How flexible is the alternative? What is its
capability for future growth? Will future growth require major changes in
data processing systems or has this been plan; xl for?

Luplication Fiqw efficient is the overall data processing syste:n? Is there a
maxir.ium utilization of resources? Dues this alternative lend itself to sharing

are records (e.g., interdistrict student transfers) compatible enough to be
transferred between agencies with no apparent effort?

Potential for Management Information Systems Does the alternative have
the capability to provide high bvel policy information (as opposed to
operational information)? Can this information be a vital planning tool for
building future models?

Data Processing Personnel Development -- Does the alternative provide a
career path for data processing personnel? Will there be professional
challenges and educational opportunities? Is there an opportunity for
professional growth?

Resource Availability What level of hardware, software and personnel skills
are available to each agency?

A summary of the qualitative and quantitative factors for each alternative is illustrated

on the facing page.

In applying the test of economic feasibility to the alternatives, we discovered that it

would not be economically feasible for Grant Joint Union High School District to be a
participating member of a consolidated data center under Alternative Nos. 3, 4 and 5. Under

those alternatives, Grant would be better served, from a cost-effectiveness standpoint, as a user

of another participant in the consolidated center. However, under Alternative Nos. 2 and 6,

Giant could pass the test of economic feasibility as a participant in a consolidated data center.

CONCLUSION

Based on our fact-finding and analysis, we do not believe that immediate
consolidation would be either economically or technically feasible. However, based upon a

five-year projection of the agencies' needs and resources, several forms of consolidation are

both economically and technically feasible.



U INTRODUCTION

There are five computer installations in Sacramento County serving public education

in kindergarten through community college (grades K-14). Four of these are included in the

following school districts.

Grant joint Union High School District

Los Rios Community College Dist :ict

Sacramento City Unified School District

San Juan Unified School District.

The fifth installation is under the jurisdiction of the Sacramento CountyOffice of Education

and operates as a regional data center serving schools and districts in 18 Northern California

counties including Sacramento County.

During the past few years the Education Committee of the Sacramento County Grand

Jury has felt that the electronic data processing usage in the County for educational purposes

would be more effective and efficient if consolidated under one operation.

On July 6, 1972, representative Governing Board members of Grant Joint Union High

School District, Los Rios Community College District, Sacramento City Unified School

District, San Juan Unified School District and the Sacramento County Office of Education,

hereafter referred to as "agencies," constituted themselves as an Electronic Data Processing

Study Steering Committee which had as its objective the determination of the feasibility of the

consolidation suggested by the Grand Jury findings.

It was determined that an objective study should I^ conducted by a qualified
consulting firm and the EDP Study Steering Committee has selected the Sacramento County

Office of Education :o act as the contracting agency. The funding for the study was provided

through the State of California, Senate Bill 804, Chapter 1167 of the 1973 legislative session

1 4
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lit. re the feasibility of combining existing data processing centers .. ." (see Exhibit A).
Section 3, SB 804 states:

"The consulting firm selected to report shall respond to the following:

(a) Identification of similarities and differences of policies and goals of
the existing district and county superintendent of schools operations.

(b) Identification of similarities and differences in operations and
services of the data processing centers.

(c) In the areas of education, administration and business, determine the
long-lunge goals for electronic data processing.

(d) Provide an analysis of various alternatives in the field of data
processing to achieve the goals reported in subdivision (c) of this
section."

On November 8, 1973, the EDP Steering Committec issued a P. ;quest for Proposal

(RFP) to select a consultant to perform the feasibility study. Peat, Marwick, Mitchell & Co.
was selected. The study conirnenced on June 3, 1974.

15



III EDUCATIONAL PHILOSOPHIES, POLICIES AND GOALS

A practical definition of long-range data processing goals is properly dependent on,
and related to, the unique educational philosophies, policies and goals of the five agencies.
Therefore, our first step was determination of the similarities and differences of these
elements.

We recognized that, in some cases, the agencies' educational philosophies, policies,
goals, and related matters are documented. We reviewed this material. To make our review of
that material more effective, we gathered and reviewed material relating to each agency's
environment, operating statistics (financial, pupil and community orientation) as well as any
other pertinent material. We then proceeded to meet individually with key personnel in the
agencies as well as with selected members of the Board of Education of each agency.

After reviewing materials and interviewing personnel, we discovered that the high-level
goals of each agency are very similar: Provide the best possible education and maintain fiscal

responsibility. However, the policies of each agency tend to differ due to the size of the
population served and the type of services provided (e.g., the County Superintendent of
Schools provides only special services, Grant serves only junior and senior high school,
Sacramento City Unified and San Juan Unified serve grades K-12, and Los Rios serves a junior
college population). The very nature of the diversity in size of student population (10,000 to
70,000) and services provides a logical base for different policies being required to meet
different problems. However, the type of information necessary to make those policy decisions
is a common need of all the agencies.

Some comparative information appears in Figure 1 on the following page.

Appendix A contains a glossary of abbrevi-tions and definitions that may be helpful
to the reader in reviewing this report.



Enrollment (including adults)

Number of schools

Agency budget (millions)

Data processing budget
expressed as a percentage
of agency budget

Grades served by agency

Agency maintains Special
Schools

Schools within agency have
parent advisory committees

Functional segment of
agency most serviced by
data processing

Agency allows site adminis-
trator relative control over
portions of budget

Vocational educational
program in data
processing

Research department

Data processing initiates
regular meetings with
educational users

Figure 1

AGENCY COMPARATIVE DATA

Grant Los Rios
Sacramento
City USD

Sacramento
County San Juan

16,872 30,957 59,059 78,008 61,838

14 3 77 89 79

13.7 24.5 48.9 N/A 48.8

0.33% 1.15% 0.6% 0.38%

7.12 13, 14 K-12 Special Schools K-12
adults adtets adults and support

function
adults

Yes N/A Yes Yes .r- only type
run by County

Ves

Yes N/A Yes N/A Yes

Business office Well propor- Equally divided Primarily Equally divided
tioned among: between: education between:

Business,
education

Business,
education

support Business,
education

support,
instruction

support support

Yes Yes Yes N/A Yes

Limited to unit Complete pro- No district No County District program
record equip- gram leading to program program offers classes

ment in senior
high schools

an A.A. degree at Marconi
Technical

None No central Large central Central research Central research
department research depart- department department
research at

each college
campus

ment with
assistant super-
intendent of

reuearch

with director with director

No Head of D.P. Full-time Two full-time No major time
acts as regular education education or personnel

liaison consultant consultants commitment

19
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IV DATA PROCESSING CENTER
OPERATIONS AND SERVICES

An integral part of this study was the identification of the similarities and differences

in operations and services of the five data processing centers. Determination of these

similarities and differences involved the development of a profile of each center. To expedite

the development of the profiles and conserve time of center management and staff, we first

collected and reviewed each agency's budget, organization charts, systems and programming

standards, hardware configurations, and utilization statistics. Figure 2 illustrates the computer

hardware at each agency. Figure 3 illustrates the staffing at each agency.

We then developed an interview guide for data center management (see Exhibit B).

After interviewing data center management, the next step in the in-depth review of each data

center was to interview the professional staff (management, systems and programming) in

order to evaluate the skills of the present data processing staffs. The key objective of this part

of the study was for us to learn all we could regarding each center, identifying the areas of

similarity and difference.

The RFP lists those applications currently operational at each center. We fully
understand that each application was designed to meet the unique needs of each agency and,

therefore, commonality may be in name only. To assess the degree of commonality of existing

applications, we developed an applications description questionnaire (see Exhibit C). One

questionnaire was completed for each application by the staff members of each agency who

were most knowledgeable about that application. We interviewed users of every major

application to better assess the use of the application's end products. Figur 4 illustrates the

recipients of each application's end product at each agency. (Figure 4a contains the coded key

to abbreviations of applications iii Figure 4.)

Appendix B contains detailed descriptions of each major application area including:

flowcharts or charts of interrelationships, narrative descriptions of major commonalities and

differences, and average run times for each agency's use of each application. Appendix C

contains a description of the unique nature of separate funds in school finance.



e<
(CP1

VENDOR
NO.

MODEL

DISK
NO.

DRIVES
DISK

(MILLIONSOF
BYTES)TAPE

NO.
DRIVES

PRINT
SPEED

CARD
READ

SPEED

CARD
PUNCH

SPEED

AVERAGE

(SHIFTS)

UTILIZATIONPEAK

(SHIFTS)

UTILIZATIONSLOW

(SHIFTS)

UTILIZATIPNTYPE
DATA

ENTRY

P
T

D

NO.
KEY

(FuNcH,
TAPE,

DISK)

NO.

VERIFIERS(IF

SEPARATE)
OPTICAL

SCAN
EQUIP

NO.
(TYPE)

INTERPRETER
NO.

(TYPE)

v NI



C
O

M
P

A
R

IS
O

N
 O

F
 D

A
T

A
 P

R
O

C
E

S
S

IN
G

 S
T

A
F

F
IN

G
 B

Y
 A

G
E

N
C

Y

G
R

A
N

T
B

U
S

M
G

R
4

1
1

2
1

LO
S

 R
IO

S
M

G
R

16
N

O
3

5
8

3*......................0 2
1/2

1/2

P
LU

S
1 S

U
P

V
R

.

S
A

C
C

O
U

N
T

Y
D

IR
22

Y
E

S
1/214.........../

P
LU

S
1 S

U
P

V
R

.

1 1/2
3

5
3

2
1

2
IIl

2 T
E

S
T

 A
D

M
IN

IS
T

R
A

T
O

R
S

1 S
H

IP
P

IN
G

 C
LE

R
K

P
LU

S
1 S

U
P

V
R

.

S
A

C
 C

IT
Y

D
IR

23
N

O
C

O
M

B
IN

E
D

F
U

N
C

T
IO

N
6

IN
C

L
S

U
P

V
R

.

6
IN

C
L

S
U

P
V

R
.

6
IN

C
L

S
U

P
V

R
.

3
IN

C
L

S
U

P
V

R
.

0
1

S
A

N
 JU

A
N

D
IR

13
N

O
0

3 1/2
3 1/2

3
3 1/2

0
2

0



P
R

IM
A

R
Y

 R
E

C
IP

IE
N

T
S

 O
F

 D
A

T
A

P
R

O
C

E
S

S
IN

G
 R

E
P

O
R

T
S

G
R

A
N

T
LO

S
 R

IO
S

S
C

U
S

D
S

A
C

 C
O

U
N

T
Y

S
JU

S
D

S
U

P
T

.
H

6,
 A

l
H

6
H

6
04

A
S

S
T

. S
U

P
T

. B
U

S
A

10
, 8

3,
 H

6,
 A

l
H

6
H

6

B
U

S
. M

G
R

.
A

10
, D

3,
 H

6,
 A

l
A

l
D

IR
. A

C
C

T
G

/B
U

D
G

E
T

A
8

A
t, 

A
2,

 A
9,

 8
1,

 C
l, 

C
2

D
3,

 G
l, 

G
2,

 G
10

, G
14

A
3,

 0
1,

 H
14

4

A
3.

 A
7,

 A
9.

 8
1,

 H
23

A
l, 

A
2,

 C
2,

 0
2,

 D
3,

 E
l

A
l

A
l, 

A
4,

 A
13

, 8
1,

C
1,

 C
2

D
3

P
U

R
C

H
A

S
IN

G
 A

G
E

N
T

A
9

A
9,

 C
1,

13
1

A
l2

, C
1

P
A

Y
R

O
LL

E
l

E
l

03
, E

l
E

l

D
IR

. F
O

O
D

 S
E

R
V

IC
E

S
A

3,
 A

l 1
A

3
A

3

D
IR

. M
A

IN
T

.

D
IR

. T
R

A
N

S
.

1

A
13

A
S

S
'T

 S
U

P
T

. P
E

R
S

O
N

N
E

L
H

6
H

6
H

6
H

6
D

4

D
IR

. C
E

R
T

. P
E

R
S

.
D

3,
 E

l

D
IR

. C
LA

S
S

IF
IE

D
 P

E
R

S
.

D
3,

 E
l

A
S

S
'T

 S
U

P
T

. I
N

S
T

.
H

6
F

l, 
F

7,
 H

6
G

4,
 G

7,
 H

6

A
T

T
E

N
D

A
N

C
E

 O
F

F
IC

E
G

4
G

9

D
IR

. C
U

R
R

IC
U

LU
M

 A
/V

H
4

H
4

H
4,

 H
11

D
IR

. V
O

C
. E

D
U

C
A

T
IO

N
G

lb
.

S
C

H
O

O
L 

P
R

IN
C

IP
A

LS
A

7,
 A

10
, A

8
(D

E
A

N
S

)
G

3,
 G

10
, G

17
, H

6
A

t, 
A

7,
 G

3,
 H

8,
 H

11
, H

16
F

8,
 G

3,
 G

4,
 G

10
, G

18
, H

6
F

7,
 G

3,
 G

7,
 G

13
, H

4

V
IC

E
 P

R
IN

C
IP

A
LS

G
7

G
3

S
C

H
O

O
L 

C
O

U
N

S
E

LO
R

G
14

G
3,

 G
7,

 G
9,

 G
11

, H
16

F
8,

 G
3,

 G
4,

 G
7,

 G
8,

 G
9

G
ib

G
14

, G
18

F
IN

A
N

C
IA

L 
A

ID
 O

F
F

IC
E

A
5,

 G
6 

G
16

, G
11

T
E

A
C

H
E

R
S

F
8.

 G
13

F
8,

 H
6

F
B

, G
3,

 G
7

F
E

I, 
G

7,
 G

8
G

3,
 G

13
, G

14
, H

25

S
T

U
D

E
N

T
S

F
2,

 F
3,

 F
4,

 F
5

G
7

G
7

G
7

G
7

A
S

S
T

 S
U

P
T

. S
P

E
C

. S
E

R
V

IC
E

H
Z

 H
6

H
6

G
14

, H
7,

 H
22

R
E

S
E

A
R

C
H

F
6,

 G
11

, G
15

, H
14

D
1,

 F
7,

 G
8,

 G
13

, G
14

, H
2

H
3,

 H
8,

 H
24

H
19

, H
20

, H
21

D
I, 

G
7,

 G
13



IV-5

Figure 4a
KEY TO ABBREVIATIONS

Al Budgetary G3 Class Scheduling/Registration
A2 Building and Site G4 Education Planning Series
A3 Cafeteria G5 Evaluation for Graduation
A4 Duplication G6 Financial Need Analysis
AS Financial Aid (Student) G7 Grade Reporting
A6 Maintenance Expense G8 Longitudinal Test History Reporting
A7 Property G9 Monthly Attendance Reports
A8 Shops and Industrial Arts G10 October Reporting
A9 Stores Gll Post Semester Grade Point Analysis
A10 Student Body Accounting G12 Probation/Dismissal Determination
Al 1 Student Store (Bookstore) G13 Standardized Testing
Al 2 Telephone G14 Student/Counselor Lists and Reports
A13 Transportation G13 Student Follow-up
B1 Accounts Payable and Purchasing G16 Student Loan Billing
Cl Daily Account Balances G17 Student Profiles
C2 Tabulation of Tentative, Published,

Final Budgets
C18
HI

Transcript Preparation
Adult Education Special Project

DI Enrollment Projections H2 AFDC Court Correlation
D2 Income Projection H3 Attendance Boundary Simulation
D3 Salary Projections H4 A/V Catalog
D4 Salary Schedule ( Evaluation and H5 Community College Facilities

Comparison) Inventory
El Payroll/Personnel H6 Employee Directory
Fl Development of Master Schedule H7 Field Trip Scheduling and Reports

of Classes H8 Grade Code Directory
F2 Programming Assembler H9 In-service Training
F3 Programming COBOL H10 Instrumental Music Inventory
F4 Programming FORTRAN H11 Library/Textbook Activity
F5 Programming RPG H12 Random Sampling for Auditing
F6 Teacher Evaluation by Student H13 School-based Computer System
F7 Teacher Load Reporting/Class Size H14 Statistical Routines for Research
F8 Test Scoring/Surveys H15 Student Body Election
GI Adult Fee Billing H16 Student Directory
G2 Census Day Attendance Reporting H17 Student Injury Reporting



DATA CENTER PROFILES

The profiles which follow are capsule descriptions of the unique data processing
environment at each agency.

Grant Joint Union High School District

Grant runs a small data processing center based on a 4K card-oriented UNIVAC 1005.

They have four full-time data processing staff (one programmer, one computer operator, and

two keypunch operators). The equipment is used less than one shift a day.

The primary purpose of the computer is business operations and almost all the
applications are in that Ina. Grant does provide some test scoring services; however, this is not

a primary function.

The Director of Data Processing is the Business Manager, who is the principal user. He

does not foresee a large expansion of services outside the business area. In September 1974 a

Frieden-Singer minicomputer was installed at the Grant District offices to complement the
UNIVAC 1005. The minicomputer will be used to develop a small on-line budget

system.

Los Rios Community College District

Los Rios' data processing center is built around a 65K IBM 360 Model 30. A staff of

16 (half of whom are systems analysts or programmers) provide a basis for this operation.

They provide administrative support to the district office, pupil personnel services to each of

the three college campuses, plus a full shift dedicated to direct instruction supporting the
career education programs offered at the colleges.

The center is in regular contact with its users and has established many close working

relationships. The center staff have attempted to keep abreast of current technology in
planning for on-line data base systems.

The present equipment is being used two full shifts and is not adequate to provide the

type of services that users are requesting for the near future.

23



Sacramento City Unified School District

Sacramento City School's data processing center consists of a 65K IBM 360 Model 30.

A staff of 23 (six of whom are analysts/programmers) provide a basis for this overburdened

operation. They provide a comprehensive set of business applications to the district office,

extensively support the research department, and provide vast amounts of services to the

schools in the district.

The present equipment is running three full shifts and has no further capacity to meet

the growing needs and information demands of' this district.

The district maintains a full-time educational consultant who has responsibility for

educating users in the schools and helping them to articulate their needs through
implementation. He has been a major factor in the continued growth of services to the schools.

The district administrative staff is aware of how a computer can be major part of their

future plans, but are presently hesitant about committing adequate funds to the development

of such a plan.

Sacramento County Regional Center

The County's regional data processing center is built around a 65K Honeywell 2200.

A staff of 22 (three of whom provide the entire systems and programming support) provide a

basis for this operations-oriented facility. The regional center acts as a service bureau,
providing application packages (with some options) in the area of pupil personnel services. The

center's existence depends on "selling" its services to small county offices and school districts

in Northern California. Two lull-time educational consultants act as the liaison/salesmen to
users.

Center staff would like to redesign the pupil package that they are presently using.

However, with a systems and programming staff of three, the bulk of their effort is directed to

maintenance of operations. They are in need of additional funding for a development staff to

provide a base of expanded services to users.

The present equipment is being used more than two and one-quarter shifts and is not

adequate to provide the type of services that users are requesting for the near future.
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San Juan Unified School District

A recently installed (August 1974) 65K UNIVAC 9480 will provide the main frame

around which San Juan data center is built. A staff of 13 (three programmers) provide the

support for the facility. They are in the midst of a conversion from IBM 1401 Autocoder to

UNIVAC Assembler and COBOL (as of November 1, 1974, the conversion was 42%
completed). The center presently offers services in the areas of business and pupil personnel,

although the latter is rather limited in scope.
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V LONG-RANGE DATA PROCESSING GOALS

Realistic long-range goals for electronic data processing are properly dependent on the

educational philosophies, policies and goals of the five agencies. Implementation of these

philosophies, policies and goals, in many cases, creates needs on the part of the users needs

that can be most cost-effectively satisfied through use of data processing. To ensure a
satisfactory degree of precision in long-range data processing goals, the overall needs of the

users require definition. These user needs can then be summarized and translated to be input

for the formulation of the data processing goals of each agency. It should be pointed out that

the term "user," in this discussion, would also include entities within each agency not

currently receiving data processing services, but who may have a need for such services.

Appendix D illustrates user attitudes, suggestions, and current and future needs for data

processing based on user interviews at each agency.

To determine the future plans with respect to data processing needs of the five

agencies, planning sessions were arranged with each superintendent and the assistant
superintendents of instruction and business services. For purposes of these sessions, a two-hour

period was set aside during which t, o key decision-making administrators were asked to discuss

the needs of the agency covering the next five years. During these planning sessions the

discussions centered around three major areas of district needs: (1) education support services,

(2) direct instruction, and (3) business services. The interviews were structured in this manner

to ensure that all areas were given appropriate attention and that decision-making

administrators for each of the areas were present in the same meeting so that overlapping

functions between these areas would be adequately covered.

Each of the categories was covered in the order designated by the superintendent and

his staff. Members of the staff were encouraged to mention all management information needs

regardless of whether or not these needs might represent applications that would be
appropriate tasks to accomplish through data processing. After each of the three major areas of

applications was discussed, agency staff members were asked to prioritize the applications

within each major category. Thereafter, the staff members were asked to establish an overall

composite priority list between applications in all categories. In some instances where time

became a constraint, these separate priority lists were left with the agency to provide staff

members with additional time to complete the task and were collected at a later date.
Exhibit D identifies the staff members from each agency who participated in the interviews.
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Figure 5 provides a matrix display of priorities for all agencies. The original priority

lists represented agency staff judgments of what should occur in the agency if there were
neither funding nor time constraints. In a subsequent and separate process, these priority

"want" and "dream" lists were made available to the agency to review and refine to realistic
lists of applications that more accurately represent what the agency expects to afford by the
end of the five-year period. Additionally, each agency was asked to attach a dollar amount to

each application representing the amount the agency was willing to allocate to data processing

within the budget constraints of the agency. That information appears in Section VI of this
report under the caption "Alternative No. 1."
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Figure 5
RESULTS OF LONG-RANGE EDP PLANNING SESSIONS

Sacra-
mento Sacra-

Los City mento San
Grant Rios USD County

Data base/data communications system and data entry
with random inquiry X X X X X

Proposed data bases:
Budget and control system X X X X X
Payroll/personnel and control system X X X X X
Stores inventory X X X
Student activity accounting X
Book inventory X X
Plant inventory X X
Student X X X X X
Special education X
Instructional materials/personnel include

community resources inventory and ordering X X X X
Community demographic information X X X X
Teacher made tests X X
Potential employees (and/or substitutes) X X
Common courses (description and numbers) X X
Legislative activity and education code X

On-line student guidance/counseling system X X X X
On-line attendance system (Ala Kennedy H.S.) X X X
On-line registration X X X
Modular scheduling (=variations) X X
Master schedule builder X X
On-line scheduling and transfers for special education X
Alert/security system X
Individualization of instruction (diagnosis and

prescription) X X X X X
Criterion reference testing X X X X X

Teach data processing vocational education X X X X
Data processing supplement in classes (math, science,

accounting, etc.) X X X X
CAI/CMI X X X X
Needs assessment (community, student, teacher

in service) X X
Research develop indicators for early detection of

potential special education, dropouts, truants X X
Microfilm/fiche system tie with computer control X
Automated record transfer to community college X
On-line suspension notices X X
On-line permits for community facility utilization

and services X
On-line modular parental letter writing X
Facility for job updating teach current state of art in

data processing X
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Sacra-
mento Sacra-

Los City mento San
Grant Rios USD County het

Build model for five-year projection of student and dollars X X X

Building maintenance and alteration scheduling X X

Machinery/auto maintenance and use scheduling X X

A/V and learning center materials scheduling X X

Union library catalog/utilization studies/acquisitions X X

Employee evaluation file X

Program evaluation cost distribution (program accounting) X X

Expanded research (institutional) capability X

Facility planning X X

Transportation scheduling X X

On-line warrant writing (for county offices) X

Self-insuring among districts (cost and inventory studies) X

Salary projection (simulation for teacher negotiations) X X

Budget building and simulation X

Establishing tax rate X

SB 90 computations X

Long-range study of pupil progress X X
Follow-up studies X X

Average class size analysis X

Report card (junior high school)/GPA X

Faster turnaround on testing X

Cost accounting for maintenance X

Teach general computer education and literacy X

On-line testing X

Problem-solving X

Daily attendance information X

Data base for making decisions about cuniculum (trends) X

General simulation/planning model X

General mandatory reports to Board, State, Federal,
other agencies X
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VI ANALYSIS

The fact-finding and analysis discussed in Sections III, IV, and V provided the

following information:

The similarities and differences of the five agencies' educational philosophies,
policies and goals.

A profile of each data processing center in terms of organization, staffing,
equipment costs, capacities, operations and services provided to users.

The similarities and differences of the five agincies' long-range data
processing requirements and goals.

As a part of this fact finding, we interviewed over 225 people, visited over 35 sites and

attended hoard meetings at each agency. The results of this fact-finding served as input to the

analysis of the alternative plans of data processing consolidation. Our experience in analyses of

this nature indicates that not all of the results are subject to a determination of
cost-effectiveness. Where possible, we evaluated the cost-effectiveness of each facet of the plan,

but there were certain advantages and disadvantages intrinsic to each alternative that did not

lend themselves to quantification. These related to unique operational requirements and

desires of the individual agencies. Each of these advantages and disadvantages was discussed

and combined with those elements that have been subjected to a cost-benefit and
cost-effectiveness analysis. The result was a combination of quantitative and qualitative

considerations applicable to each alternative which appears in matrix form later in this section

of the report.

ASSUMPTIONS

In the development of approaches to consolidation, we applied the following
assumptions to each alternative:

Consolidation alternatives must result in no degradation of service.

Consolidation alternatives must be both technically and economically
feasible.

Consolidation alternatives must allow for future needs.
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Where possible, software packages (vendor supplied, commercially marketed,
or existing systems) will be substituted for custom software equipment.

As most of the agencies are contemplating additional hardware and/or
personnel to satisfy unmet needs, the economic profile as it would exist in
1979 is used as a baseline.

Certain functions will remain as agency responsibilties, e.g., data entry,
educational consultants, data processing coordinators.

Hardware cost estimates are based on the average of prices supplied by five
vendors.

Hardware cost estimates are based on one-year lease cost, although final
arrangement may be long-term lease or purchase.

Personnel costs are based on five percent annual inflation and include all
fringe benefits.

Capability for on -line systems is included in all consolidated hardware
alternatives.

The costs of terminals, lines and modems (required to implement online
systems) are an individual agency cost and are not included in this study,
except for remote job entry (RA) alternatives.

DEVELOPMENT OF ALTERNATIVES

We originally considered over 30 different alternatives for consolidation before

narrowing the list down to its present size. Economic and technical feasibility tests were
applied to each alternative.

After extensive review of the present equipment, staffing and applications, we feel

that it would not be feasible or advantageous, nor would it result in an immediate cost saving

to use the existing hardware as a basis for a consolidated data processing center. Relocating the

present equipment to a single location would not be a useful or equitable consolidation. There

would be no reduction of hardware, personnel, or utility costs. The cost of leasing a central

facility to house all the existing hardware and staff would be $155,000 per year, plus
additional costs of site preparation and moving for delicate computer equipment.

With the exception of Los Rios and Sacramento City Unified, all existing hardware is

incompatible; therefore, it would not be possible to run application programs on any machine

other than those machines on which the application programs are presently running.



Additionally, three of the machines are running at or near capacity and need to be upgraded if

they are to be able to provide the same level of service as they have provided in the past to

agencies with growing needs.

It is with the aforementioned factors in mind, including the fact that most agencies

are contemplating additional hardware and/or personnel (or are in the midst of changing) to

satisfy current needs, that we have used the economic profile as it would exist in 1979 as a
baseline.

We visited many data centers (including the Tea le Data Center) to validate many of
our assumptions. After much consideration, we presented the following list of alternatives to

the Electronic Data Processing Steering Committee on September 5, 1974.

Alternative Systems and
No. Hardware programming staff App lisatics

1 Each agency* Each agency* Separate
2 Central** Central Common
3 Central** Central Separate
4 Central** Each agency Separate
5 Central** Central maintenance Separate

Each agency development
6 Central* * Some central Some common

Some each agency Some separate

* Based on projection for 1979, which each agency developed during the
long-range data processing planning sessions.

** Central hardware is based on batch input. (All data is sent by courier service to
the central computer center where it is entered into the computer. Reports are
returned to each agency via courier.) Each alternative with central hardware has
two variations:

1. Each agency has a remote job entry (RJE) station at the agency office
which allows data to be entered into the computer from the agency
office via high speed communication lines. Each agency also has a
printer in the agency office which receives data for printouts via
communication lines from the central data center.

2. Each agency has a minicomputer attached to the central data center via
high speed communication lines (see above). The minicomputers may
perform some applications in-house, including data-editing and
formatting as well as acting as a remote job entry station.



ALTERNATIVE NO. 1
"BASELINE"

This alternative assumes no consolidation in any area. However, it also assumes that
the long-range plans of each agency will be fully implemented as indicated. Each agency would

upgrade its hardware as needed to meet the individual requirements of its future needs. Staff
would be hired and trained by each agency as needed to maintain present levels of service and

create the new service articulated in the long-range planning sessions. Each agency would
maintain and operate its present applications as well as individually develop new applications.

Essentially, the operations and organization would be the same as the present, with
whatever improvements each agency wished to make.

The cost of implementing this alternative over the next five to seven years represents
the baseline against which all consolidation alternatives are weighed.

The long-range plans of each agency (based on the results of planning sessions
described in Section V of this report) include the following changes.

Grant Joint Union High School District

Grant plans no major changes in hardware or staffing over the next five years. With
the present staff and equipment and some minor budget increases, they plan on implementing

the following applications and tasks:

1. Budget data base system

2. Forecast model for budget

3. Revaluation of present applications (maintaining present levels of service)

4. Student records data base

5. Transiency reports

6. Testing improvement (evaluation-Stuhl Bill;

7. Dropout studies
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8. Report cards and grade point analysis

9. Attendance

10. Average class size analysis

11. Follow-up studies

12. Long-range study of pupil progress

13. Individualization of instruction

a. Criterion reference testing
b. Diagnosis
c. Prescription

Figure 6 shows Grant's data processing staff organization for 1979. Since Grant has no plans

for adding additional staff, Figure 6 reflects the present data processing organization.

Los Rios Community College District

A multitask computer with communications capabilities will be acquired in the near

future. A data base administrator and a full-time data control clerk will be added to the staff.

This additional capability will allow for the development of such applications as:

1. Development of a data base management system with terminals for inquiry
and update (As stated under the caption "Assumptions," the costs of
terminals, lines and modems are an individual agency cost and are not
included in this study.)

2. Budget personnel control system

a. Computer support for notification of employee evaluation
b. Review and modification of content of an enployee data base
c. Development of a "potential employee" data base

3. Improvement of the data processing instructional program, including:

a. The data processing program for vocational students
b. The data processing instructional program for upgrading employees' skills
c. The data processing program for nonvocational students (general

education, mathematics, science, etc.)
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4. Projection Both students and budget

a. Review and modification of content of student data base
b. Community demographic data base

5. Building, maintenance and alterations scheduling (leading into cost
accounting)

6. On-line registration

7. Investigation of:

a. Computer-assisted instruction (CM)
b. Computer-managed instruction (CMI)

8. AcquisLon and union catalog system for:

a. Library
b. Learning center
c. Audio-visual materials

9. Cataloging of course description to accompany a common course numbering
system

10. Investigation of a counseling support system

11. Development of cost information by academic program

12. Vehicle usage /maintenance information system.

Figure 7 shows Los Rios' staffing organization for 1979.

Sacramento City Unified School District

The district pans to add 2314 type disk drives (fourfold increase over present disk

capacity) and an additional 32K (50% increase) of core memory to their purchased IBM

360/30. No increase in staff is contemplated. They plan to add such applications as:

1. Development of indicators

a. Truancy
b. Dropouts
c. Educational goals
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2. Needs assessment

a. Community
b. Student
c. Teacher

VI-7

3. Development of indicators for early recognition of special education
candidates

4. Modular letters to parents

5. Community demographic data base

6. System to issue permits for community utilization of district facilities

7. Special education integrated into student data base

8. Automatic transfer of student record to Los Rios.

Additionally, they have developed a contingency plan in the event that funds become

available which would allow the purchase of a new computer with telecommunications
capability and %lie addition of more systems and programming staff. That plan appears to be
similar to the plans set forth by Los Rios and Sacramento County in their data base/data
communications orientation.

Figure 8 shows Sacramento City's staffing for 1979 (based an no additional staff).

Sacramento County Regional Center

The regional center plans on acquiring a new computer capable of muNitasIdng and

teleprocessing. They plan to offer distant users the option of remote job entry. Data center
staff will be expanded over a five-year period from the present staff of 22 to a 1;79 figure of
41. The increased hardware and staff will enable the regional center to offer a manager&

information system capability. Among the applications to be developed within that capability
are:

1. Comprehensive pupil personnel data base system

a. Grading
b. Testing
c. Cumulative record

sleA
%.14* 0



2. Comprehensive on-line data base

a. Counseling
b. Guidance
c. Career exploration

VI-8

3. On-line student data base (the cost of terminals, lines and modems are an
individual agency cost and are not included in thb study)

4. Individualization If instruction

a. Criterion reference testing
b. Diagnosis
c. Prescription

5. On-line attendance system (e.g., Kennedy High School)

6. Flexible scheduling package

7. Master schedule builder

8. Educational resources data base (including community resources)

9. Refinement and addition of flexibility to present system (data base)

10. Capability to assist districts in research projects

11. Demographic data base

12. Audio-visual scheduling

13. Development of indicators for early recognition of special education
candidates

14. Teaching of data processing vocational education

15. Computer-assisted instruction (CAI)

16. Computer supplement in the curriculum (mathematics, science, accounting,
etc.)

17. On-line payroll/personnel data base

18. On-line budget data base integrated data base

19. On-line data entry for warrant writing

3 0
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20. Budget building and simulation

21. Inventory system (capital outlay and plant)

22. Transportation scheduling

23. Establishing tax rate and SB 90 computations

24. Facility planning

25. Salaiy projection for teacher negotiation

26. Self-insuring (joint sharing of liability among all districts in the County)

27. Data base of educational legislation and status updates to education code.

Figure 9 shows staff organization for 1979.

San Juan Unified School District

San Juan has recently acquired a new computer and is in the midst of converting

programs. They separated their long-range data processing goals into three groups:

1. Those which can be accomplished at no additional cost

2. Those which will require one additional programmer (indicated by *)

3. Those which will require one and one-half programmers plus additional
equipment for teleprocessing (indicated by **)

The applications which compose those long-range goals are:

1. Payroll/personnel data base (with budget and position control)

**2. On-line budget data base with complete encumbrance system

*3. Student data base

a. Pupil tracking
b. Cumulative grade reporting
c. Suspension file
d. Attendance

ir 4

VI-9
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4. Individualization of instruction

a. Teacher/learning process
b. Criterion reference testing (teacher-made test data base)

**c. Diagnosis
* *d. Prescription

*5. Long-range projection of enrollments, revenues and expenditures with
simulation capabilities

* * 6. On-line guidance, counseling and career explotation

7. Program accounting

8. Educational resources data base (personnel and materials).

Figure 10 shows staff organization for 1979.

Personnel

The matrix on the following page (Figure 11) illustrates the total staffing projected
for 1970 by agency and position. Appendix E contains job descriptions for the positions
discussed throughout this report.

Hardware

Equipment changes were discussed under each agency heading for this alternative. The

costs which appear in Figure 12 are based on the average one-year lease price of five vendors
for new equipment and present costs by agency for all equipment to be retained.

Applications

Alternative No. 1 allows each agency to develop its own applications. As a result, each

agency maintains complete control of its applications and direction. There need be no changes
in agency procedure or coding schemes.

Cost Allocation

All costs are paid by each agency as all activities in this alternative are decentralized.

The total data processing costs for the five agencies appear in Figure 12.
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FIGURE 11

STAFFING (1979) ALTERNATIVE NO. 1

TOTAL GRANT
LOS
RIOS

SAC
CITY

SAC
COUNTY

SAN
JUAN

D.P. DIRECTOR /MANAGER 51/2 1/2 1 1 2 1

EDUCATIONAL CONSULTANT 6 1 6

SYSTEMS ANALYST 4 3 1

SUPV SYSTEMS AND PROGRAMMING 2 1 1

SENIOR PROGRAMMER/PROG II/SR. PROG/ANALYST 10 2 2 4 2

PROGRAMMER 1 /PROG /ANALYST 11 1 3 3 2 2

OPERATIONS SUPV 3 1 1 1

OPERATOR (1 AND II) 17 1 2 5 6 3

PROGRAMMER/OPERATOR 1 1

SUPV KEYPUNCH 2 1 1

KEYPUNCH OPERATOR (1 AND III 20 2 3 5 7 3

DATA CONTROL CLERK (INCLUDING SUPERVISOR) 8 1 3 4

SECRETARY/CLERICAL STAFF 5 1 2 2

TEST COORDINATOR 2 2

BURSTER, DECOLLATOR OPERATOR 2 2

TAPE LIBRARIAN 1 1

DATA BASE ADMINISTRATOR 1 1

TOTAL STAFF 100 1/2 4 1/2 18 23 41 14



Standardization

No standardization is required since each agency is responsible for maintaining its own
standards. Each agency runs its own applications on its own equipment.

Figure 12
ALTERNATIVE NO. 1 RECURRING COSTS

Personnel* $ 1,827,700
Equipment computer 461,546
Equipment unit record 28,842
Equipment data entry 42,470
Equipment test scoring 42,460
Building rental 24,300
Utilities 600
Supplies 40,000
Travel and conventions 250
Miscellaneous 525

$ ktelEI

* Based on 1979-80 school year assuming 5% inflation,
includes all fringe benefits.

See Appendix K for estimated costs by agency.

INTRODUCTION TO
ALTERNATIVE NOS. 2 6

The following alternatives are presented in a format corresponding to:

Basic alternative description

Narrative description

Batch system
RJE system
Mini system

. Hardware description

. Staffing charts

. Applications

46

VI-12



Organization and administration

Cost allocation

Standardization

Implementation plan

Costs.

ALTERNATIVE NO. 2

VI-13

Central hardware

Central .systems and programming staff

Common applications

Batch

This alternative represents "total consolidation." All computer equipment would be
located at a central site. Data would be delivered to the central site and the reports later
returned to the individual agencies. With the exception of an agency coordinator and data
entry staff for each agency, all data processing staff would be housed at the central site. (This
includes control clerks, computer operators, programmers, systems analysts, the data center
director and administrative support staff.) However, based on our experience, we feel that data
entry staff should be located as close to the user as possible. All applications would be
consolidated into a series of centrally developed common systems. In this way, most of the
files could be shared, thus yielding a cost-effective utilization of time and equipment.

The users would establish a steering committee (with each agency having
representation) that would set the policy and priorities for the central activities. Additionally,

an application review (technical) committee would be established to ensure that the unique
needs of each agency are not overlooked in the central development of common applications.

47
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RJE

RJE means Remote Job Entry. Alternative No. 2 can have a variation where an RJE

station is located in each agency. An RJE station consists ofa data reader and a printer which

send and receive information over high speed communications lines from a central computer
which performs the actual processing. Thus, it would appear as if each agency had immediate

access to an on-site computer.

The addition of the RJE station to Alternative No. 2 has little effect on the staffing
and the applications. The primary advantage of RJE is improved turnaround time. An operator

would be required at each RJE station and data control personnel would be located at each
agency instead of the central site.

Mini

The term "mini" is an abbreviation for minicomputer. A minicomputer may have its

own printer, card reader, disk drives, tape drives, memory and arithmetic-logic capability. This

"mini" can be used as a Remote Job Entry (RJE) station communicating with a larger central

computer. Since a minicomputer can be programmed to do independent processing or edit

data being sent or received by the central system, it would be necessary to have a programmer

at each "mini" site. This programmer could function as a programmer/operator depending on

the amount of processing performed on the minicomputer. It is possible that certain minor

applications could be performed in their entirety on the "mini."

Central Hardware

Batch (see Figure
CPU
Disk
Tape
Card reader
Card punch
Printer

RJE:

13):
500K (relocatable memory)
600 million (at least 6 spindles)
4 tape drives (at least 250 KBS)
1000 CPM
300 CPM
1000 LPM each (3 printers)

One central printer
Central card reader can be slower
RJE print speed ranges from 300 LPM at Grant to 600 LPM at Sacramento City
RJE card read speed 300-500 CPM



SISI 01 MAMIE

4 TAPE DRIVES.
DUAL DENSITY'

300K8S

FIGURE 13

HARDWARE CONFIGURATION

ANNUAL COST: $390,000 t 10%

CARD READER
1000
CARDS PER
MINUTE

CENTRAL
PROCESSING
UNIT

500IC

CARD PUNCH
300
CARDS PER
MINUTE

3 PRINTERS

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

VI-15

8 DISK DRIVES
800 MILLION
CHARACTERS

100 MILLION

100 MILLION

100 MILLION

100 MILLION

100 MILLION

100 MILLION
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Mini:

Same central hardware as RJE
Mini CPU 16K to 32K (varies with agency)
Mini disk capacity 2.5 to 10 million bytes (based on agency and applications)
Mini read/print speeds same as RJE

This alternative requires an operating system capable of running at least three
partitions in the batch environment, and five partitions in the mini/RJE environment including
a remote spooling program. The operating system must be able to dynamically reallocate
memory based on need and usage within each program and partition. The common programs
would be designed so that they could run in a 100K relocatable partition.

Alternative No. 2 - Batch
Staffing at Central Facility (1979)

Number
of, staff

Average salary
including
benefits

Total cost
for positions

Director 1 $ 45,738 $ 45,738
Manager, systems and programming 1 38,115 38,115
Manager, operations 1 33,541 33,541
Scheduler 0.5 22,868 11,434
Systems programmer 2 28,205 56,410
Systems analyst 4 27,442 109,768
Senior programmer 4 25,918 103,672
Programmer 6 23,631 141,786
Programmer trainee 4 18,295 73,180
Burster, decollator operator 3 14,036 42,108
Librarian 1.5 13,552 20,328
Operator II (shift supervisor) 4 16,766 67,064
Operator 1 4 15,271 61,084
Secretary to director 1 15,125 15,125
Data control manager 1 14,228 14,228
Data control clerk 5 11,828 59,140

Total 43 $ 892,721

Appendix is a comparison of the personnel positions available under each alternative.
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Alternative No. 2 RJE or Mini
Staffing at Central Facility (1979)

Number
of staff

Average salary
including
benefits

Total cost
for positions

Director 1 $ 45,738 $ 45,738
Manager, systems and programming 1 38,115 38,115
Manager, operations 1 33,541 33,541
Scheduler . 0.5 22,868 11,434
Systems programmer 2 28,205 56,410
Systems analyst 4 27,442 109,768
Senior programmer 4 25,918 103,672
Programmer 6 23,631 141,786
Programmer trainee 4 18,295 73,180
Librarian 1.5 13,552 20,328
Operator H (shift supervisor) 4 16,766 67,064
Operator I 4 15,271 61,084
Secretary to director 1 15,125

Total 34

,15,125

$ 777,14_3

Applications

A fundamental aspect of Alternative No. 2 is application consolidation. The

cooperative effort that results in common applications will create a system that has:

Common basis of communication

Simplified interagency record transfer

All applications available to all agencies

Common chart of accounts

Common student identification numbers

Common position codes

Great variety of applications available.

See Appendix B for a discussion of potential common applications.



STAFFING AT EACH AGENCY (1979)
ALTERNATIVE NO. 2

TOTAL
STAFF GRANT LOS RIOS SAC CITY SAC COUNTY SAN JUAN

TOTAL COST m
FOR POSITIONS w

AGENCY COORDINATOR 4 1/2 1/2 1 1 1 1 $152,832

EDUCATIONAL CONSULTANT 6 1 5 173,491

TES, ADMINISTRATOR 2 2 31,883

KEYPUNCH 22 2 3 60 80 3 257,859

TOTAL

w/ RJE

34 1/2 2 1/2 4 8 16 4 616,065

OPERATOR II 8 1/2 1/2 2 2 2 2 131,121

DATA CONTROL 8 1/2 1 30 4 1/2 96,162

TOTAL

w/ MINI COMPUTER

511/2 3 7 13 22 6 1/2 843,348

PROGRAMMER 4 1 1 1 1 80,889

TOTAL 55 1/2 3 8 14 23 7 1/2 $924,237

()BASED ON 1979 PROJECTION, 5% PER YEAR SALARY INCREASE ALL FRINGE BENEFITS INCLUDED

°INCLUDES ONE SUPERVISOR

r: 7
ta$

VI-18
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Organization and Administration

The central data center is administered by a director who reports to a steering
committee which sets policy. User needs and feedback are conveyed to the director throagh a

technical committee made up of the agency data processing coordinators. For details, see

Appendix H.

Cost Allocation

Cost allocation is set by the steering committee based on utilization of programs,

equipment, and personnel. For details, see Appendix I.

Data Entry Standardization

Although this alternative deals with total consolidation and common systems, data

entry is still a user function. Therefore, data entry is located at each agency. For data to

interface with the common programs, there must be strict adherence to standards set by the

central programming staff. Enforcement of standards is a prerequisite for effective operations.

If a minicomputer is used as an RJE station, the agency has some flexibility in data

entry. The minicomputer can be programmed to edit and reformat all data to conform to

central standards even though it is prepared under seemingly incompatible agency standards.

Systems Design and Programming Standardization

All design and programming is standardized as all programs are shared. This is easily

enforced as the systems and programming staff is a part of the central data center and are all

supervised by the same manager. There may be optional features in programs. Those optional

features are programmed by the same central staff which developed the original basic program.

Therefore, they will share the same standards.
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Implementation Plan

Hardware procurement
Staff training
General systems design
Detail design
Implementation
Evaluation

Total elapsed time

9 months
12 months
4 months

11.5 months
10.5 months

2 months

3 years 6 months

Graphic depictions of the implementation plan mentioned above are found in Figures

16 and 17. A detailed explanation is contained in X)pendix F.

Alternative No. 2 One-time Costs

Disk packs (purchase) S 35,000
Shipping 8,000
Site preparation 40,000
Education 35,000
Contract common chart of accounts 10,000
Supplemental development personnel 85,000
Miscellaneous 10,000

Total cost 223,000

Less sale of present equipment 325,000

Net cost $ (102,000)
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Alternative No. 2 Recurring Costs

Personnel (1) $ 1,508,786
Equipment computer 390,000 ± 10%
Equipment unit record 5,000
Equipment data entry 42,470
Equipment test scoring 35,000
Building rental 52,800
Utilities 5,000
Supplies 40,000
Ongoing education 10,000
Travel and conventions 2,000
Miscellaneous 5,000

Batch $ 2 096,056

Remote Job Entry (2) 2,342,198
Minicomputer (2) 2,495,498

(1) Based on 1979-80 school year assuming 5% inflation, includes all
fringe benefits.

(2) Includes line and modem costs.

ALTERNATE' NO. 3

. Central hardware

. Central systems and programming staff

. Separate applications

The computer equipment and staffing of this alternative are similar in design to
Alternative No. 2. (Equipment and hardware are consolidated into a central site.) Within the

central site, the central staff would develop and maintain separate files and applications for

each agency. This approach would provide a common set of programming standards for all

agencies, while allowing complete individuality of each application.

A steering committee would set general policy for the central system, with each

agency having final approval in the design, implementation and maintenance of their separate

applications.
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RJE

RJE means Remote Job Entry. Alternative No. 3 (which has a centralized computer)

can have a variation where an RJE station is located in each agency. An RJE station consists of

a data reader and a printer which send and receive information over high speed
communications lines from a central computer which performs the actual processing. Thus, it
would appear as if each agency had immediate access to an on-site computer.

The addition of the RJE station to Alternative No. 3 has little effect on the staffing

and the applications. The primary advantage of RJE is improved turnaround time. An operator

would be required at each RJE station and data control personnel would be located at each
agency instead of the central site.

Mini

The term "mini" is an abbreviation for minicomputer. A minicomputer may have its

own printer, card reader, disk drives, tape drives, memory and arithmetic-logic capability. This

"mini" can be used as a Remote Job Entry (RJE) station communicating with a larger central

computer. Since a minicomputer can be programmed to do independent processing or edit
data being sent or received by the central system, it would be necessary to have a programmer

at each "mini" site. This programmer could function as a programmer/operator depending on

the amount of processing performed on the minicomputer. It is possible that certain minor
applications could be performed in their entirety on the "mini."

Central Hardware Separate Applications

Batch (see Figure
CPU
Disk
Tapc.

Card reader
Card punch
Printer

RJE:

18):
1000K (relocatable memory)
800 million bytes (at least 8 spindles)
8 tape drives (at least 300 KBS)
1000 CPM
300 CPM
1000 LPM each (3 printers)

One central printer
Central card reader can be slower
RJE print speed ranges from 300 LPM at Grant to 600 LPM at Sacramento City
RJE card read speed 300-500 CPM
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8 TAPE DRIVES
DUAL DENSITY

NUAL COST: $485,000 t 10%

FIGURE 18

HARDWARE CONFIGURATION

1

CARD READER
1000
CARDS PER
MINUTE

CARD PUNCH
300 CARDS PER
MINUTE

CENTRAL
PROCESSING
UNIT
1000K

3 PRINTERS

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE
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8 DISK DRIVES
800 MILLION
CHARACTERS
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Mini:

Same central hardware as RJE
Mini CPU 16K to 32K (varies with agency)
Mini disk capacity 2.5 to 10 million bytes (based on agency and applications)
Mini read/print speeds same as RJE

This alternative requires an operating system capable of running five to seven
partitions including a spooling program (for both batch and RJE). The operating system must
be able to dynamically reallocate memory based on need and usage within each partition. Each

agency would be allocated a 100K relocatable partition.

Alternative No. 3 - Batch
Staffing at Central Facility

Number
of staff

Director 1

Manager, systems and programming 1

Manager, operations t 1

Scheduler 1

Systems programmer 2
Systems analyst 5
Senior programmer 5
Programmer 6
Programmer trainee 4
Librarian 1

Operator H (shift supervisor) 4
Operator I 6
Secretary to director 1

Decollator, burster operator 3
Data control manager 1

Control clerk 5

Total 47

Average salary
including Total cost
benefits for positions

$ 45,738 $ 45,738
38,115 38,115
33,541 33,541
22,868 22,868
28,205 56.410
27,442 137,210
25,918 129,590
23,631 141,786
18,295 73,180
13,552 13,552
16,766 67,064
15,271 91,626
15,125 15,125
14,036 42,108
14,228 14,228
wiz? 59,140

$ 981,281
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Alternative No. 3 RJE or Mini
Staffing at Central Facility

Number
of, staff

Average salary
including
benefits

Total cost
for positions

Director 1 $ 45,738 $ 45,738
Manager, systems and programming 1 38,115 38,115
Manager, operations 1 33,541 33,541
Scheduler 1 22,868 22,868
Systems programmer 2 28,205 56,410
Systems analyst 5 27,442 137,210
Senior programmer 5 25,918 129,590
Programmer 6 23,631 141,786
Programmer trainee 4 18,295 73,180
Librarian 1 13,552 13,552
Operator II (shift supervisor) 4 16,766 67,064
Operator 1 6 15,271 91,626
Secretary to director 1 1,5 125 15,125

Total 38 it 865,805

Applications

Under this alternative, each agency continues to use its separate applications. Thus,
each agency sets its own priorities and direction and each maintains control of its own
applications. No changes need be made in agency procedure or coding schemes.

Organization and Administration

The central data center is administered by a director who reports to a steering
committee which sets policy. User needs and feedback are conveyed to the director through a
technical committee made up of the agency data processing coordinators. For details, see
Appendix H.

Cost Allocation

Cost allocation is set by the steering committee based on utilization of programs,
equipment and personnel. For details see Appendix I.



STAFFING AT EACH AGENCY (1979)
ALTERNATIVE NO. 3

TOTAL
STAFF GRANT LOS RIOS SAC CITY SAC COUNTY SAN JUAN

TOTAI.. COST m
FOR POSITIONS w

AGENCY COORDINATOR 4 1/2 1/2 1 1 1 1 $152,832

EDUCATIONAL CONSULTANT 6 1 6 173,491

TEST ADMINISTRATOR 2 2 31,883

KEYPUNCH 22 2 3 60 80 3 257,859

TOTAL

w/ RJE

34 1/2 2 1/2 4 8 16 4 616,065

OPERATOR II 8 1/2 1/2 2 2 2 2 131,121

DATA CONTROL 8 1/2 1 30 4 1/2 96,162

TOTAL

w/ MINI COMPUTER

51 1/2 3 7 13 22 6 1/2 843,348

PROGRAMMER 4 1 1 1 1 80,889

TOTAL 55 1/2 3 8 14 23 7 1/2 $924,237

OBASED ON 1979 PROJECTION, 5% PER YEAR SALARY INCREASE ALL FRINGE BENEFITS INCLUDED

INCLUDES ONE SUPERVISOR
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Data Entry Standardization

Data entry is located at each agency. The standards need only conform to the needs of

each agency as each agency has separate application programs. Therefore, there are no central

standards other than those which may be imposed by hardware restraints e.g., keypunching

96-column cards when the central center only has an 80-column card reader would create the

need for a hardware-imposed standard. A hardware-imposed standard is self-enforcing, since

the hardware will not accept the data, and the agency which allowed incompatible data will

ultimately suffer the consequences.

Systems Design and Programming Standardization

As each agency has its own separate programs, there is no need for any
standardization other than that imposed by the hardware. However, since this alternative has a

central systems and programming staff, applications programs will tend to move toward some

form of standard.

A minicomputer being used ac an RJE station may also act as an independent
processor for some programs. Any standards for independently run programs would be the

responsibility of the agency using them.

Implementation Plan

Hardware procurement 9 months
Contract conversion 16 months
Staff training 12 months
Implementation 2 months
Evaluation 1 month

Total elapsed time 2 years 5 months

A graphic depiction of the implementation plan mentioned above is found in
Figure 21. A detailed explanation is contained in Appendix F.
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Alternative No. 3 One-time Costs

Disk packs
Shipping
Site preparation
Education
Contract conversion
Miscellaneous

40,000
10,000
40,000
25,000

300,000
10,000

Total cost 425,000

Less sale of present equipment 325L000

Net cost $ 100,000

Alternative No. 3 Recurring Costs

Personnel (1) $ 1,597,346
Equipment computer 485,000 ± 10%
Equipment unit record 5,000
Equipment data entry 42,470
Eciuipment test scoring 35,000
Building rental 54,780
Utilities 5,000
Supplies 40,000
Ongoing education 10,000
Travel and conventions 2,000
Miscellaneous 5,000

Batch $ 2 281 596

Remote Job Entry (2) $ 2,527,738
Minicomputer (2) 2 681 038

(1) Based on 1979-80 school year assuming 5% inflation, includes all
fringe benefits.

(2) Includes line and modem costs.
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ALTERNATIVE NO. 4

Central hardware

Separate systems and programming staff

Separate applications

Batch

A single shared computer installation is the key point of centralization in this

alternative (along with the appropriate centralized operations staff). Systems and programming

staffs are located at each individual agency. Applications are developed and maintained

entirely by each separate agency. Essentially, the central computer is a shared processor where

each agency has an autonomous section (partition) in which to process their individual
applications.

A steering committee would set operations policy and cost allocation.

RJE

RJE means Remote Job Entry. Alternative No. 4 can have a variation where an RJE

station is located in each agency. An RJE station consists of a data reader and a printer which

send and receive information over high speed communications lines from a central computer
which performs the actual processing. Thus, it would appear as if each agency had immediate

access to an on-site cc mputer.

The addition of the RJE station to Alternative No. 4 has little effect on the staffing

and the applications. The primary advantage of RJE is improved turnaround time. An operator

would be required at each RJE station anel data control personnel would be located at each
agency instead of the central site.

Mini

The term "mini" is an abbreviation for minicomputer. A minicomputer may have its

own printer, card reader, disk drives, tape drives, memory and arithmetic-logic capability. This
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"mini" can be used as a Remote Job Entry (RJE) station communicating with a larger central

computer. Since a minicomputer can be programmed to do independent processing or edit
data being sent or received by the central system, it would be necessary to have a programmer

at each "mini" site. This programmer could function as a programmer/operator depending on
the amount of processing performed on the minicomputer. It is possible that certain minor
applications could be performed in their entirety on the "mini."

Central Hardware Separate Applications

Batch (see Figure
CPU
!Ask
Tape
Card reader
Card punch
Printer

RJE:

22):
1000K (relocatable memory)
800 million bytes (at least 8 spindles)
8 tape drives (at least 300 KBS)
1000 CPM
300 CPM
1000 LPM each (3 printers)

One central printer
Central card reader can be slower
RJE print speed ranges from 300 LPM at Grant to 600 LPM at Sacramento City
RJE card read speed 300-500 CPM

Mini:

Same central hardware as RJE
Mini CPU 16K to 32K (varies with agency)
Mini disk capacity 2.5 to 10 million bytes (based on agency and applications)
Mini read/print speeds same as RJE

This alternative requires an operating system capable of running five to seven
partitions including a spooling program (for both batch and RJE). The operating system must
be able to dynamically reallocate memory based on need and usage within each partition. Each

agency would be allocated a 100K relocatable partition.
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Alternative No. 4 - Batch
Staffing at Central Facility

Number
of staff

Director 1

Operations manager 1

Systems programmer 2
Scheduler 1

Librarian 1

Operator II (shift supervisor' 4
Operator I 6
Burster, decollator operator 3
Secretary to director 1

Data control manager 1

Control clerk c
...:..

Total 26

Alternative No. 4 - RJE or Mini
Staffing a' Central Facility

Average salary
including Total cost
benefits for positions

$ 38,115 $ 38,115
33,541 33,541
28,205 56,410
22,868 22,868
13,552 13,552
16,766 67,064
15,271 91,626
14,036 42,108
15,125 15,125
14,228 14,228
11 828 59 140-

$ 453,777

Number
of staff

Average salary
including
benefits

Total cost
for positions

Director 1 $ 38,115 $ 38,115
Operations manager 1 33,541 33,541
Systems programmer 2 28,205 56,410
Scheduler 1 22,868 22,868
Librarian 1 13,552 13,552
Operator II (shift supervisor) 4 16,766 67,064
Operator I 6 15,271 ?1.626
Secretary to director 1 1,5 125 1 1:25

Total 17 $ 338,301

Applications

Under this alternative, each agency continues to use its separate applications. Thus,

each agency sets its own priorities and direction and each maintains control of its own

applications. No changes need be made in agency procedure or coding schemes.
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The central data center is administered by a director who reports to a steering
committee which sets policy. User needs and feedback are conveyed to the director through a

technical committee made up of the agency data processing coordinators. For details, see
Appendix H.

Cost Allocation

Cost allocation , set by the steering committee based on utilization of programs,

equipment and personnel. For details, see Appendix I.

Data Entry Standardization

Data entry is located at each agency. The standards need only conform to the needs of

each agency as each -agency has separate application programs. Therefore, there are no central

standards other than those which may be imposed by hardware restraints. A hardware-imposed

standard is self-enforcing as the hardware will not accept the data if it does not conform to the

hardware specifications. The agency which provided the incompatible data will ultimately
suffer the consequences.

Systems Design and Programming Standardization

No standardization is required as each agency is responsible for maintaining its own

programs as well as standards. The only restraints are hardware-imposed.

If a minicomputer is to be used as a Remote Job Entry (RJE) station, it may also act

as an independent processor for some programs. Any standards for independentl run
programs would be the responsibility of the agency using them.

Implementation Plan

Hardware procurement 9 months
Contract conversion 16 months
Staff training 12 months
Implementation 2 months
Evaluation 1 month

Total elapsed time 2 years 5 months

to; t..4
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A graphic depiction of the implementation plan mentioned above is found in

Figure 25. A detailed explanation is contained in Appendix F.

Alternative No. 4 One-time Costs

Disk packs
Shipping
Site preparation
Education
Contract conversion
Miscellaneous

$ 40,000
10,000
40,000
25,000

300,000
10,000

Total cost 425,000

Less sale of present equipment 325,000

Net cost $100,000

Alternative No. 4 Recurring Costs

Personnel (1) $ 1,646,262
Equipment computer 485,000 ± 10%
Equipment unit record 5,000
Equipment data entry 42,470
Equipment test scoring 35,000
Building rental 36,300
Utilities 5,000
Supplies 40,000
Ongoing education 2,000
Travel and conventions 1,000
Miscellaneous 5,000

Batch $ 2,303,032

Remote job entry (2) $ 2,549,174
Minicomputer (2) 2,579,211

(1) Based on 1979-80 school year assuming 5% inflation, includes all
fringe benefits.

(2) Includes line and modem costs.
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ALTERNATIVE NO. 5

Central hardware

Central applications maintenance staff
Central applications development staff

Separate applications

Batch

A central computer facility supplies the large central processing site shared by the

individual agencies. The operations staff is centralized. The systems and programming staffs are

essentially divided into two basic areas maintenance and development. The maintenance

staff is centralized and works on all applications that arc operational. The development staffs

are located at each agency and thus develop individual applications that arc controlled by and

responsive to each agency.

A steering committee sets general policy and cost allocation, while each agency

maintains complete control over its own applications.

RJE

RJE means Remote Job Entry. Alternative No. 5 can have a variation where an RJE

station is located in each agency. An RJE station consists of a data reader and a printer which

send and receive information over high speed communications lines from a central computer

which performs the actual processing. Thus, it would appear as if each agency had immediate

access to an on-site computer.

The addition of the RJE station to Alternative No. 5 has little effect on staffing and

applications. The primary advantage of RJE is improved turnaround time. An operator would

be required at each RJE station and data control personnel would be located at each agency

instead of the central site.

Mini

The term "mini" is an abbreviation for minicomputer. A minicomputer may have its

own printer, card reader, disk drives, tape drives, memory and arithmetic-logic capability. This
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"mini" can be used as a Remote Job Entry (RJE) station communicating with a larger central

computer. Since a minicomputer can be programmed to do independent processing or edit

data being sent or received by the central system, it would be necessary to have a programmer

at each "mini" site. This programmer could function as a programmer/operator depending on

the amount of processing performed on the minicomputer. It is possible that certain minor

applications could be performed in their entirety on the "mini."

Central Hardware Separate Applications

Batch (see Figure
CPU
Disk
Tape
Card
Card punch
Printer

RJE:

26):
1000K (relocatable memory)
800 million bytes (at least 8 spindles)
8 tape drives (at least 300 KBS)
1000 CPM
300 CPM
1000 LPM (3 printers)

One cenaal printer
Central card reader can be slower
RJE print speed ranges from 300 LPM at Grant to 600 LPM at Sacramento City
RJE card read speed 300-500 CPM

Mini:
Same central hardware ar TIJE
Mini CPU 16K to 32K (varies with agency)
Mini disk capacity 2.5 to 10 million bytes (based on agency and applications)
MU read/print speeds same as RJE

This alternative requires an operating system capable of running five to seven

partitions including a spooling program (for both batch and RJE). The operating system must

be able to dynamically reallocate memory based on need and usage within each partition. Each

agency would be allocated a 100K relocatable partition.



8 TAPE DRIVES
DUAL DENSITY

300KBS

11t3UMb Lb

HARDWARE CONFIGURATION

300KBS

300KBS

300KBS

ANNUAL COST: 5488,000 t 10%

1

CARD READER
1000
CARDS PER
MINUTE

1

CARD PUNCH
300 CARDS PER
MINUTE

CENTRAL
PROCESSING
UNIT
1000K

3 PRINTERS

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

8 DISK DRIVES
800 MILLION
CHARACTERS

100 MILLION
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100 MILLION

( 100 MILLION
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Alternative No. 5 - Batch
Staffing at Central Facility

Number
of, staff

Average salary
including
benefits

Total cost
for positions

Director 1 $ 45,738 $ 45,738
Manager, systems and programming 1 38,115 38,115
Manager, operations 1 33,541 33,541
Scheduler 0.5 22,868 11,434
Systems programmer 2 28,205 56,410
Senior programmer/analyst 5 25,918 129,590
Programmer/analyst 9 23,631 212,679
Librarian 1.5 13,552 20,328
Operator II (shift supervisor) 4 16,766 67,064
Operator I 6 15,271 91,626
Burster, decollator operator 3 14,036 42,108
Secretary to director 1 15,125 15,125
Data control manager 1 14,228 14,228
Control clerk 5 11,8284 59,140

Total 41 $ 837,126

Alternative No. 5 - RJE or Mini
Staffing at Central Facility

Average salary
Number including Total cost
of staff benefits for positions

Director 1 $ 45,738 $ 45,738
Manager, systems and programming 1 38,115 38,115
Kanager, operations 1 33,541 33,541
Scheduler 1 22,868 22,868
Systems programmer 2 28,205 56,410
Senior programmer/analyst 5 25,918 129,590
Programmer/analyst 9 23,631 212,679
Librarian 1 13,552 11,55'.;
Operator II (shift supervisor) 4 16,766 67,064
Operator I 6 15,271 91,626
Secretary to director 1 15,125 15,125

Total 32 $ 726,309



S
T

A
F

F
IN

G
 A

T
 E

A
C

H
 A

G
E

N
C

Y
 (

19
79

)
A

LT
E

R
N

A
T

IV
E

 N
O

. 5

T
O

T
A

L
G

R
A

N
T

LO
S

 R
IO

S
S

A
C

 C
IT

Y
S

A
C

 C
O

U
N

T
Y

S
A

N
 J

U
A

N
I1

F
O

R
C

O
S

T
..,

R
 P

O
S

IT
IO

N
S

W

D
A

T
A

 P
R

O
C

E
S

S
IN

G
 M

A
N

A
G

E
R

/C
O

O
R

D
IN

A
T

O
R

4 
1/

2
1/

2
1

1
1

1
$

15
2.

83
2

S
Y

S
T

E
M

S
 A

N
A

LY
S

T
2

1
1

52
,0

62

S
R

. P
R

O
G

R
A

M
M

E
R

/S
R

. P
R

O
G

/A
N

A
LY

S
T

6
2

1
2

1
13

8,
27

9

P
R

O
G

R
A

M
M

E
R

/P
R

O
G

/A
N

A
LY

S
T

4
1

2
1

82
,6

53

E
D

U
C

A
T

IO
N

A
L 

C
O

N
S

U
LT

A
N

T
6

1
5

17
3,

49
1

T
E

S
T

 A
D

M
IN

IS
T

R
A

 fO
R

2
.

2
31

.8
83

K
E

Y
P

U
N

C
A

22
2

3
60

80
3

25
7,

85
9

T
O

T
A

L

w
/ R

JE

46
 1

/2
2 

1/
2

8
11

20
5

88
9,

05
9

O
P

E
R

A
T

O
R

 II
8 

1/
2

1/
2

2
2

2
2

13
1,

12
1

D
A

T
A

 C
O

N
T

R
O

L
8 

1/
2

1
3
0

4
1/

2
96

,1
62

,

T
O

T
A

L

w
/ M

IN
I C

O
M

P
U

T
E

R

63
1/

2
3

11
16

26
7 

11
2

1,
11

6,
34

2

P
R

O
G

R
A

M
M

E
R

4
1

1
1

1
80

,8
89

T
O

T
A

L
67

 1
/2

3
12

17
27

8 
1/

2
$ 

1,
19

72
31

1
B

A
S

E
D

 O
N

 1
97

Q
 P

R
O

JE
C

T
IO

N
, 5

%
 P

E
R

 Y
E

A
R

 S
A

LA
R

Y
 IN

C
R

E
A

S
E

 A
LL

 F
R

IN
G

E
 B

E
N

E
F

IT
S

 IN
C

LU
D

E
D

0
IN

C
LU

D
E

S
 O

N
E

 S
U

P
E

R
V

IS
O

R



Applications
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Under this alternative, each agency continues to use its separate applications. Thus,

each agency sets its awn priorities and direction and each maintains control of its own

applications. No changes need be made in agency procedure or coding schemes.

Organization and Administration

The central data center is administered by a director who reports to a steering
committee which sets policy. User needs and feedback are conveyed to the director through a

technical committee made up of the agency data processing coordinators. For details, see

Appendix H.

Cost Allocation

Cost allocation is set by the steering committee band on utilization of programs,

equipment and personnel. For details, see Appendix I.

Data Entry Standardization

Data entry is located at each agency. The standards need only conform to the needs of

each agency as each agency has separate application programs. Therefore, no central standards

other than those which may be imposed by hardware restraints are necessary. A
hardwareimposed standard is self-enforcing as it will not accept the data if the data does not

conform to the hardware specifications. The agency which provid -11 the incompatible data will

ultimately suffer the conseq9,:nces.

Systems Design and Programming Standardization

No standardization need be imposed as each agency has its own separate application

programs. Since program maintenance is performed by a central staff, some form of
standardiza:ion will be required. Additional standards required are those imposed by the

hardware and operating system.

If a minicomputer is to be used as an RJE station, it may also act .as an independent

processor for some applications. Any standards for those independently run programs would

be solely the responsibility of the agency using them.

us'
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Implementation Plan

Hardware procurement
Contract conversion
Staff training
Implementation
Evaluation

Total elapsed time

9 months
16 months
12 months

2 months
1 month

2 years 5 months

A graphic depiction of the implementation plan mentioned above is found in
Figure 29. A detailed explanatio,i is contained in Appendix F.

Alternative No. 5 One-time Costs

Disk packs
Shipping
Site preparation
Education
Contract conversion
Miscellaneous

$ 40,000
10,000
40,000

3u0,000
1_0,000

Total cost 425,000

Less sale of present equipment 325,000

Net cost $ 100,000

Alternative No. 5 Recurring C.osts

Personnel (1) $ 1,72e,185
Equipment computer 485,000 ± 10%
Equipment unit record 5,000
Equipment data entry 42,470
Equipment test scoring 35,000
Building rental 50,160
Utilities 5,000
Supplies 4( ,300
Ongoing education 6,000
Travel and conventions 1,500
Miscellaneous 5,000

Batch $ 2,401,315

Remote Job Ero y (2) $ 2,647,457
Minicomputer (2) 2 8u0 757

Based on 1979-80 school year assuming 5% inflation, includes all
fringe benefits.
Includes line and modern costs.
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ALTERNATIVE

Cc tra I ; ,./dw

Some ( ntral system., and prograt,iming staff
Some separate systems and programming sta

. some common applications
Some sepatate applications

Batch

A large central computer center serves the processing needs the participating

agencies by providing each agency with some separate section (partition) as wee as maintaining

shared sections of the computer. The systems and programming staffs are divided in .4 way that

provides some centralized systems and programming support and some, individual capability at

each agency. Some of the applications would be integrated to run as common to all agenc:Ls

(or some of the agencies) and some of the applications would be wholly developed and
maintained by each individual agency and its staff.

An in-depth analysis (involving man, .nan-months of analystiprograrn. -er and data

processing director time from each agency) would be undertake n to implement -rose
applications which lend themselves to a common approach. Eaci-, agency would have

Jppor tunity to express its unique needs as well as benefit from the sharing f commonalities.

A steering committee would be established to set policy, settle disagreements, and

distribute costs.

RJE

RJE means Remote Job Entry. Alternative No. 6 can have a variation where an RJE

station is located in each agency. An RJE station consists of a data reader and a printer which

send and receive information over high speed communications lines from a ( .ral computer

which performs the actual processing. Thus, it would appear as if each agency had immediate

access to an on-site computer.

The addition of the RJE station to Alternative No. 6 has little effect on staffing and

applications. The primary advantage of RJE is improved turnaround time. An operator would
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be required at each RJE station and data control personnel would be located at each agency

instead of the central six.

Mini

The term "mini" is an abbreviation for minicomputer. A minicomputer may have its

own printer, card reader, disk drives, tape drives, memory and arithmetic-logic capability. This

"mini" can be used as a Remote Job Entry (RJE) station communicating with a larger central

computer. Since a minicomputer can be programmed to do independent processing or edit

data being sent or received by the central system, it would be necessary to have a programmer

at each "mini" site. This programmer could function as a programmer/operator depending on

the amount of processing performed on the minicomputer. It is possible that certain minor

applications could be performed in their entirety on the "mini."

Central Hardware Some Common Applications
Some Separate Applications

Batch (see Figure 30):
CPU 750K (relocatable memory)
Disk 800 million bytes (at least 8 spindles)
Tape 6 tape drives (at least 300 KBS)
Card 1000 CPM
Card punch 300 CPM

tcr 1000 LPM (3 printers)

RJE:
One central printer
Central card reader can be slower
RJE print speed ranges from 300 LPM at Grant to 600 LPM at Sacramento City
RJE card read speed 300-500 CPM

Mini:
Same central hardware as RJE
Mini CPU 16K to 32K (varies with agency)
Mini disc capacity 2.5 to 10 million bytes (based on agency and applications)
Mini I/O speeds same as RJE

This alternative would require an operating system capable of running five to seven

partitions including a spooling program (for both batch and RJE). The operating system must

be able to dynamically reallocate memory b 'sed on need and usage within each partition. Each

agency would be allocated to a 10v..( partition as would any common applications.
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a 6 TAPE DRIVES
DUAL DENSITY

300 KBS

FIGURE 30

HARDWARE CONFIGURATION

300 KBS

300 KBS

300 KBS

300 KBS

1

CARD READER
1000
CARDS PER
MINUTE

LCARD PUNCH
300
CARDS PER
MINUTE

ANNUAL COST: $444,700 t 10%

CENTRAL
PROCESSING
UNIT
750K

1

3 PRINTERS

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

PRINTER
1000
LINES PER
MINUTE

8 DISK DRIVES
800 MILLION
CHARACTERS

100 MILLION
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100 MILLION

100 MILLION

100 MILLION

100 MILLION

100 MILLION

100 MILLION
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Alternative No. 6 - Eat, !ust-

Staffing at Cer.tral Facility

Number

ofstaff

Average salary
including
benefits

Total cost
for positions

Director 1 $ 45,738 $ 45,738
Manager, systems and programming 1 38,115 38,115
Manager, operations 1 33,541 33,541

Systems programmer 2 28,205 56,410
Scheduler 0.5 22,868 11,434
Systems analyst 3 27,442 82,326
Senior programmer 3 25,918 77,754
Programmer 3 23,631 70,893
Programmer trainee 2 18,295 36,590
Librarian 1.5 13,552 20,328
Operator II (shift supervisor) 4 16,766 67,064
Operator I 5 15,271 91,626
Secretary to Director 1 15,125 15,125
Burster, decollator operator 3 14,036 42,108
Data control manager 1 14,228 14,228
Control clerk 5 131 828 59 140---

Total 37 $ 762,420

Alternative No. 6 - RJE or Mini
Staffing at Central Facility

Number
of staff

Director 1

Manager, systems and programming 1

Manager, operations 1

Systems programmer 2
Scheduler 1

Systems analyst 3
Senior programmer 3
Programmer 3
Programmer trainee 2
Librarian 1

Operator II (shift su?ervisor) 4
Operator I 5
Secretary to director 1

Total 28

Average salary
including
benefits

Total cost
for positions

$ 45,738 $ 45,738
38,115 38,115
33,541 33,541
28,205 56,410
22,868 22,868
27,442 82,326
25,918 77,754
23,631 70,893
18,295 36,590
13,552 13,552
16,766 67,064
15,271 91,'26
15,125 15 125..,...

$ 651E2
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Applications

VI-49

Alternative No. 6 is an intermixing of application consolidation and maintenance of

separate unique applications. This blending of separate and common applications will create a

system that has:

Some common basis of communication

Common applications available to all agencies

A great variety of applications available

Each agency maintaining control of some applications

Each agency having the option of following its own direction in each area

Some interdistrict information transfer readily available.

See Appendix B for a discussion of potential common applications.

Organization and Administration

The central data center is administered by a director who reports to a steering

committee which sets policy. User needs and feedback are conveyed to the director through a

technical committee made up of the agency data processing coordinators. For details, see

Appendix H.

Cost Allocation

Cost allocation is set by the steering committee based on utilization of programs,

equipment and personnel. For details, see Appendix I.

Data Entry Standardization

Data entry is located at each agency. In this alternative there are some common

applications and some separate applications. For the separate applications, data entry

standards need only fit with the restrictions imposed by hardware and operating system

limitations. For common applications, there must be strict adherence to standards set by the

central programming staff.

;04.1
ILI It
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If a minicomputer is used as a Remote Job Entry (RJE) station, there may be added

flexibility to data preparation for common programs. The minicomputer can be programmed

to edit and reformat data to conform to central standards even though it is prepared under

seemingly incompatible agency standards.

Systems Design and Programming Standardization

The common applications arc developed and maintained by a central systems and

programming staff. Standards for these applications would be set by the central staff and are

easily enforced, as all staff reports to the same manager. The separate applications would be

developed and maintained by each district, which would also be responsible for setting
standards within the limits of the hardware and operating system of the central computer. If a

minicomputer is used as an RJE station, it may also be used as an independent processor. Any

standards for those independently run programs would be solely the responsibility of the

agency using them.

Implementation Plan

Hardware procurement
Contract conversion
Staff training
General systems design
Detail design
Implementation
Evaluation

Total elapsed time

9 months
16 months
12 months
4 months

11.5 months
10.5 months
2 months

3 years 6 months

Graphic depictions of the implementation plan mentioned above are found in

Figures 33 and 34. A detailed explanation is contained in Appendix F.
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Alternative No. 6 One-time Costs

Disk packs S 35.000
Shipping 9,000
Site preparation 40.000
Education 30,000
Contract common chart of accounts 10,000
Contract conversion 150.000
Supplemental development personnel 50.000
Miscellaneous 10,000

Total cost 334,000

Less sale of present equipment 325,000

Net cost 9,000

Alternative No. 6 Recurring Costs

Personnel (1) S 1,651,479
Equipment computer 444,700 ± 10%
Equipment unit record 5,000
Equipment data entry 42,470
Equipment test scoring 35,000
Building rental 47,520
Utilities 5,000
Supplies 40,000
Ongoing education 6,000
Travel and conventions 1,500
Miscellaneous 5,000

Batch S 2,283,669

Remote Job Entry (2) S 2,529,811
Minicomputer (2) 2,683,111

(1) Based on 1979-80 school year assuming 5% inflation, includes all
fringe benefits.

(2) Includes line and modem costs.
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COMPARISON OF ALTERNATIVES

In reviewing the advantages and disadvantages of each alternative plan, we have

examined the advantages and disadvantages on three different levels:

1. Applications common versus separate

2. Hardware centralized versus decentralized

3. Personnel centralized versus decentralized.

Application Considerations

The following application considerations are key in a centralized environment:

The design of common systems allows the possible centralization of key
agency functions such as purchasing, accounts payable, cafeteria, etc. The
fact that these functions can be centralized reduces the duplication of
reporting functions and reduces the overall cost of agency support staff.

Centralized systems with their increased flow of management information
tend to increase management control over the functions which have been
centralized.

The central environment with its wide range of technical skills provides the
ability to bring considerable resources to bear on a particular problem when it
occurs.

It is possible to provide rapid turnaround to requests for Countywide data.

Consistent data in similar format is available for each agency (interdistrict
record transfer would be simplified).

The opportunity to invest in or develop sophisticated software is more easily
achieved in a centralized environment.

. Less maintenance costs are incurred for common systems in a centralized
environment.

The disadvantages of central control over applications are noted as follows:

. Centrally developed systems are not always as responsive to local user
requests as locally developed systems.
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There is the possibility of increased time to implement new applications as
they must satisfy a multitude of users.

It is often difficult for separate agencies to agree on a common approach.

It is difficult to assign priorities to local requests for enhancements to or
maintenance of commonly utilized centralized systems.

Scheduling of centralized systems could present a problem with similar
peak-load schedules.

The following pages discuss the advantages and disadvantages of each alternative

relating to hardware (batch, RjE, and mini) and personnel.
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Alternative No. 1 Hardware and Personnel Separate

Basic advantages Basic disadvantages

1. Individual agency objectives are
easier to achieve.

1. High hardware costs and overhead.

2. High personnel costs.
2. Staff has expertise required to

respond to individual problems 3. Difficult to track Countywide
within their agency. trends.

3. Each agency sets its own priorities. 4. No sharing of development costs.

4. Limited dependence on cnmmuni- 5. Inefficient utilization of computer
cations (either teleprocessing or
interdistrict mail).

resources.

6. Inability to use large data base
5. Hardware malfunctions only affect a

single agency.
management systems.

7. Interagency information sharing is
more difficult.

8. Difficult to justify high overhead
and sophisticated software.

9. Duplication of software costs.

10. Costly to staff for high mix of skills.

11. Lack of standardization.
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Alternative Nos. 2 and 3
Hardware and Personnel Centralized

Basic advantages Basic disadvantages

1. Low management information costs. 1. Individual agency priorities may not
be as high as under separate systems.

2. Small user has access to more
powerful processing unit. 2. May have problems meeting sched-

ule commitments due to communi-
3. A common pool of staff provides a cations problems (both electronic

wider range of skills and techniques. and human)

4. All data is standardized and more 3. Users think that their priorities take
easily interchanged, second place to those of other users.

5. Countywide information is available. 4. May have problems responding to
urgent agency requests and unique

6. All agencies base decisions on
information from standardized
information system.

needs.

5. Agencies will complain about the
methodology and equitability of

7. Easy to track trends. accounting and billing for central
service.

S. Development costs are shared.
6. Hardware problems affect all users.

9. Shared information can be the first
step to sharing other resources.

10. Good utilization of computer
resources.
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Alternative No. 4 Central Hardware and
Decentralized Systems and Programming Staff

Basic advantages Basic disadvantages

1. Low hardware costs and overhead. 1. High overall staffing cost.

2. Agencies have access to larger 2. Difficult to have variety of skills on
computer than they could ordinarily
afford.

staff.

3. Tends toward duplication of effort.
3. Good utilization of computer

resources. 4. Hardware problems affect all
agencies.

4. Available information from County-
wide data bases. 5. May have problems meeting

schedule commitments due to
5. Agencies have more flexibility in communications problems (both

setting priorities, electronic and human) and indi-
vidual contention for hardware

6. Development staff may have a
firmer understanding of local district
needs.

resources.
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Alternative No. 5 Central Hardware, Central
Maintenance Staff and Decentralized Development Staff

Basic advantages Basic disadvantages

1. Low hardware costs and overhead. 1. High overall development costs.

2. Agencies have access to large 2. Difficult to staff for necessary mix
computer. of skills.

3. Each agency has more control over 3. Difficult maintaining standards and
its data processing priorities. communications between mainte-

nance and development.
4. Development staff has firmer under-

standing ..,1* individual agency 4. Tends to result in duplication of
Llrobkm s. effort.

5. Efficient utilization of computer
resources.

5. Contention for hirdware resources.

6. Scheduling problems.

7. Hardware problems affect all users.

8. Users will complain about the
methodology and equitability of
accounting and billing for central
service.
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Alternative No. 6 Central Hardware,
Some Central Staff and Some Separate Staff

Basic advantages Basic disadvantages

1. Low hardware costs and overhead. I. High staffing cost.

2. Agencies have access to larger
computer than individual budgets
would permit.

2. Some duplication of effort is

possible.

3. Some contention for resources.
3. Good utilization of computer

resource. 4. Some potential scheduling problems.

4. Some Countywide data Imes avail-
able to agencies.

5. Hardware problems affect all users.

b. Users will compkin about the equity
5. Each agency has some flexibility in

setting data processing priorities.

b. Some data processing staff have
firmer understanding of local agency
problems.

and methodology of accounting and
billing for central service.
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Basic advautAges Basic disachantages

1. Gives each agency immudiate access
to central t.otnputer frt,:l agency
site.

1. High depnndence on coinmuni-
cation3.

2. Central hardware ptubleras affect all
2. Output is printed at agelicy site. users.

3. Changes and errors in data can be
corrected more quickly.

3. High hardware costs..

4. High personnel costs.

Minicomputer

Basic advantages Bisic disadvantages

1. Each agency has some form of
independent as well as central

1. High hardware costs.

capability. 2. High personnel costs.

2. If central hardware has problems,
"mini" can act as partial backup.

3. High duplication of effort (unless a
system of sharing is worked out).

3. Data can be edited and reformatted
at remote site.

4. Requires separate policy governing
use of "mini" versus central
computer.

4. Helps optimize utilization of central
computer hardware.

i<7 3



Comparative Factors

In developing a set of comparative characteristiel for the analysis of alternatives, we

developed two major divisions: quantitative factor id qualitative factors. Quantitative

factors consist of one-time costs and recurring costs. Recurring costs include hardware lease,

personnel costs including fringe benefits, building lease, utilities, supplies, and ongoing

professional education. One-time costs consist of shipping costs for equipment, disk pack

purchase, site preparation, one-time education, conversion costs (contract) and supplementary

personnel for system development.

Qualitative factors are control, responsiveness (to current and future needs),
duplication, potential for management information systems, data processing personnel

development, and resource development. These factors include:

Control To what degree can each agency determine the direction of data
processing emphasis or growth? Can each agency decide what and when it
desires and wants from data processing?

Responsiveness (Current Needs) Can the varying needs and desires of
individual users be readily satisfied? What is the ability to respond to
immediate requests?

Responsiveness (Future Needs) How flexible is the alternative? What is its
capability for future growth? Will future growth require major changes in
data processing systems or has this been planned for?

Duplication How efficient is the overall data processing system? Is there a
maximum utilization of resources? Does this alternative lend itself to sharing

are records (e.g., interdistrict student transfers) compatible enough to be
transferred between agencies with no apparent effort?

Potential for Management Information Systems Does the alternative have
the capability to provide high level policy information (as opposed to
operational information)? Can this information be a vital planning tool for
building future models?

Data Processing Personnel Development Does the alternative provide a
career path for data processing personnel? Will there be professional
challenges and educational opportunities? Is there an opportunity for
professional growth?

(j)
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COMPARISON OF

CONTROL

Each agency has
complete control
within the limit-
ations of its
capabilities
Greatest individ-
ual control.

Least individual
control. Must
function thru a
committee.

District controls
their own
applications, but
hardware and
personnel are
controlled thru
committees.

Second greatest
amount of
individual
district control.

Some control,
thru separate
development
staff and
separate
applications.

RESPONSIVENESS
CURRENT NEEDS

Can respond immediately
to all requests if they
are within agency
capability, resources
and D.P. policies.

Greatest resources
available to user,
but also greatest
contention for some
resources. Least
responsive for
"immediate" turnaround.

Responsive on
regularly scheduled
programs. "One Shot"
emergencies must go
through a priority
review.

Can be extremely
responsive to user
needs within
schedule of hardware
availability.

Can be extremely
responsive to user
needs within
schedule of hardware
availability.

QUALITATIVE

RESPONSIVENESS
FUTURE NEEDS

Agencies do not have
capability to meet
all their future needs.
Least responsive.

Greatest potential
for long range plan-
ning and future
directions.

Has capability to
respond to future
needs if agencies
will agree on
common needs.

Can be responsive
but requires
extensive agency
planning. Extent of
data base is limited.

Can be responsive
but requires
extensive agency
planning. Extent of
data base is limited.

DUPLICATION

Greatest amount of
duplication exists.
Least conducive to
record sharing.

Least duplication.
Most efficient
utilization of
available resources.

Much duplication of
effort and
inefficient
utilization of
equipment.

Must duplication of
effort and
inefficient
utilization of
equipment.

Much duplication of
effort and
inefficient
utilization of
equipment.

Control over those
applications that
are separate.
Committee controls
common applications

Can ue extremely
responsive to user
needs within
schedule of avail-
able resources.

Second greatest
potential for long
range planning
and preparation for
future directions.

,111

POTEN1 I.
MANAGE

INFO.

Least poten
to limitatio.
individual r,

Highest pot
for providi,
level ;Mori,
planning m

Capability
depending
thrust of i,
district

Limited pc
for MIS, at
hardware c
exists.

Limited duplication.
Second most efficient
utilization of
resources.

Limited pr
MIS, althc
capability

MIN/

Sutond
f i

based on --
data bases
applicatic
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MI OF ALTERNATIVES

QUANTITATIVE

)TENTIAL FOR
:ANAGEMENT

INFO. SYS.

DATA PROCESSING
PERSONNEL
DEVELOPMT.

RESOURCE
AVAILABILITY

3St potential due
imitation of
ividuat resources.

Personnel have the
least opportunity
for education and
advancement

Minimum resources
available.

ab.

ONE-TIME COSTS RECURRING COSTS

NONE 2,468,873

',est potential
providing policy
ai information and
ming models.

Best opportunity for
career advancement
and education. Will
attract most
qualified personnel.

Greatest combination
of resources is
available.

Total 223,000 Batch 2,096,056

Less Present
Equipment -325,000

Net (-102,000)

RJE

Mini

2,342,198

2,495,498

sability for M.I.S.
minding on future
1St of individual
net applications

Good opportunity for
advancement but
personnel cannot
take advantage of
available resources.

Good availability of
resources, but they
are not used to their
best advantage.

sited potential
MIS, although
_iware capability
ts.

,iced potential for
although

ability exists.

VP

Limited opportunity
for career develop-
ment.

Total 425,000 Batch 2.281,596

Less Present
Equipment 325,000

01111111.1

good hardWare
capability, but none
of resources are
used most effeciently.

Net 100,000

RJE 2,527,738

Mini 2,681,038

Total 425,000 Batch 2,303,032

Less Present
Equipment 325,000 RJE 2,549,174

Net 100,000 Mini 2,579,211

Limited opportunity
for career develop-
ment for agency
development staff.
Central maintenance
group has good
career opportunity.

Good hardware avail-
ability, but none of
resources are used
most efficiently.

Total 425,000

Less Present
Equipment 325,000

Batch 2,401,315

RJE 2,647,457

Net 100,000 Mini 2,800,757

end highest
sntial for MIS
..d on common

bases and
7ications.

Good opportunity
for career advance-
ment for central
staff. Limited
opportunities for
decentralized staffs.

Good availability
of resources. Second
best utilization
of resources.

Total 334,000 Batch 2,283,669

Less Present
Equipment 325,000 RJE 2,529,811

Net 9,000 Mini 2,683,111
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. Resource Availability What level of hardware, software and personnel skills
are available to each agency?

A summary of the qualitative and quantitative factors is illustrated on the facing page.

SPECIAL STATEMENT

In applying the test of economic feasibility to all the alternatives, we discovered that

it would not be economically feasible for Grant joint Union High School District to be a

participating member of a consolidated data center under Alternative Nos. 3, 4 and 5. Under

those alternatives, Grant would be better served (cost-effectively) as a user of another

participant in the consolidated center (e.g., County Regional Center). However, under

Alternative Nos. 2 and 6, Grant could pass the test of economic feasibility as a participant in a

consolidated data center.

CONCLUSION

Based on our fact-finding and analysis, we do not believe that immediate

consolidation would be either economically or technically feasible. However, based upon a

five-year projection of the agencies' needs and resources, several forms of consolidation are

both economically and technically feasible.
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Exhibit A

SENATE BILL NO. 804

CHAPTER 1167

An act relating to data processing services, making an appropriation therefor, and declaring the
urgency thereof, to take effect immediately.

(Approved by Governor October 2, 1973. Piled with
Secretary of State October 2, 1973.)

LEGISLATIVE COUNSEL'S DIGEST

SB 804, Rodda. Data processing services.

Appropriates from the General Fund $70,000 to the Superintendent rif Public Instruction for
purposes of undertaking a study by an independent consulting firm in a county selected by the
Superintendent of Public Instruction, re the feasibility of combining existing data processing
centers presently operating in at least 4 school districts and the office of the county
superintendent of schools.

Requires selected consulting firm to report within 6 months to the participating school
districts, county board of education, and the Superintendent of Public Instruction.

To become operative on July 1, 1973.

Provides that specified requirements of Budget Act of 1973 relating to electronic data
processing equipment are not applicable to initial lease of equipment and initial acquisition of
services and supplies for Stephen P. Teale Consolidated Data Center.

Provides that Business and Transportat'an Agency may obtain such equipment, services, and
supplies from one or more vendors under specified conditions.

Provides that in considering bids, a separate contract or contracts may be entered into for
program conversion of Department of Motor Vehicles, other state agencies, and other materials
relating to initial procurement for Stephen P. Teale Consolidated Data Center.

To take effect immediately, urgency statute.

The people of the State of California do enact as follows:

SECTION 1. The Legislature finds that in certain counties in California there exist numerous
independent school district data processing centers that service the identical needs of
thousands of students.

It is the intent of the Legislature that a study be undertaken to determine the feasibility of
combining services of existing data processing centers, in a county of appropriate size and

ko

r-4.
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diversity selected by the Superintendent of Public Instruction, where at least four school
districts within the county and the county superintendent of schools presently operate they
own computer centers, and to provide accessibility to a major computer center.

SEC. 2. The study shall be undertaken by a recognized consulting firm that has met criteria of
objectivity, prior experiences and personal knowledge of data processing services, which shall
be selected by the Director of Finance in consultation with the governing bodies of the
selected county and school districts therein.

SEC. 3. The consulting firm selected to report shall respond to the following:

(a) Identification of similarities and differences of policies and goals of the existing
district and county superintendent of schools operations.

(b) Identification of similarities and differences in operations and services of the data
processing centers.

(c) In the areas of education, administration and business, determine the long-range goals
for electronic data processing.

(d) Provide an analysis of various alternatives in the field of data processing to achieve the
goals reported in subdivision (c) of this section.

SEC. 4. The consulting firm shall complete its report and prepare its findings within six
months of the notification to proceed.

SEC. 5. The findings of the consulting firm shall be reported to the participating school
districts, the county board of education, and the Superintendent of Public Instruction. The
Superintendent of Public Instruction shall meet with the participating school districts and
county superintendent of schools and certify the study complete.

SEC. 6. The Superintendent of Public Instruction in a management review shall report the
action taken to the Assembly Efficiency and Cost Control Committee and the Senate and
Assembly Education Committees, if the report concurs in a feasible combination of service to
attain the goals of the participants.

SEC. 7. There is hereby appropriated from the General Fund to the Superintendent of Public
Instruction the sum of seventy thousand dollars ($70,000) for expenditure and allocation for
the purposes of this act.

SEC. 8. This act shall become operative on July 1, 1973.

SEC. 9. Notwithstanding the provisions of Item 79.1 and Section 4 of the Budget Act of
1973, the prohibition that no expenditures or encumbrances shall be made from funds
appropriated in the budget act or from any other source for the lease, lease-purchase or
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purchase of electronic data processing equipment unless two bidders bidding on mainframes
manufactured by cliff:rent companies have been detarnined to be qualified for contract award

in accordance with the act shall not be applicable to the initial lease of equipment and the
initial acquisition of services and supplies for the Stephen P. Tea le Consolidated Data Center.
The Business and Transportation Agency may obtain from one or more sources such

equipment, services and supplies by negotiation with vendors seeking consideration and award
the contract pursuant to such negotiation if such award is determined to be in the best
interests of the state. The Business and Transportation Agency need not negotiate with
vendors who do nr ,eel: consideration on or before October 15, 1973. In considering bids a
separate contract o. cor tracts may be entered into for the conversion of programs for the
Department of Motor Vehicles, or any other agency, and for all other equipment, supplies and
services pertaining to the initial procurement for the Stephen P. Teale Consolidated Data
Center. The Business and Transportation Agency shall not use a conversion date for programs
in a.iy state department prior to July 1, 1974, or within six months after award of the
contract, whichever is later, to preclude any potential vendor from negotiating for or receiving
an award under this act.

SEC. 10. This act is an urgency statute necessary for the immediate preservation of the public
peace, health, or safety within the meaning of `article IV of the Constitution and shall go into
immediate effect. The facts constituting such necessity are:

Various school districts and county superintendents of schools throughout the state are
presently expending vast sums of money operating their own data processing centers. Such
operations are resulting in a duplication of services and cost. In order to assess the amount of
duplication involved and the feasibility of combining such operations at the earliest possible
date, it is necessary that this act take effect immediately.



Exhibit B

District:

DATA CENTER MANAGEMENT INTERVIEW

Interviewee:

Time in present position:

General philosophy and direction:

Administrative versus instructional utilization (applications):

Relations with users (how, who, when, by whom, why, where user satisfaction survey):

How are user requests handled (feedback):

What is the development cycle:

Maintenance versus changes:
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Identification of needs:
How:

Who:

When:

Where:

Priority..

What:

Future plans (why):
On-line:

CAI/CMI:

New applications:

Reworking applications:

Other:
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Relation of needs to future plans:

In-house education:
Philosophy:



Exhibit C

APPLICATION REVIEW FORM

Please return by July 15, 1974

District came: MMMIA.0

Filled out by (print):

Name of application:

Functional purpose:

Agency impact:
How is this application used:

Is the application still accomplishing its original purpose:

Comment on the degree of user satisfaction:

When were users'Wt checked with:

How:

What other applications would be affected if this application were changed? Destroyed?
How:

What language is application written in:

When was application initially designed:

In which language:

When was the last major redesign (not addition):

Input:
In what form is the input (e.g., card, tape):

What are the data elements:

Who is responsible for its (filgulation:

How flexible is the format on the input document:

For what machine:

On what machine:



Files:
What files are used:

What is the files organization:

C-2

What are the principal data elements:

How flexible are file formats (can they be run with blank elements?):

Reports:
In what form are the reports (e.g., 3-part paper, ditto master):

What data elements do they contain:

Who receives reports:

How do they use reports:

What controls are used (both user and D.P.):

Who is responsible for controls:

How often is this application run:

What is the average run time:

How much maintenance is required (in man-days per year):

What is the total number of changes that have been made to this application:

,1 gip
_Zoado..1
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What are planned future change s (and/or rework) and tentative dates (both start and completion):

What are core and peripheral requirements of the largest program:



AGENCY ADMINISTRATORS PARTICIPATING
IN LONG-RANGE PLANNING SERVICES

School district/officer

Grant Joint Union High School District:
Edward T. Walsh
George W. Bade lla
Ira S. Carter, Jr.
Ed Miyasaki

Los Rios Junior College District:
Dr. George Rice
Dr. Leadie M. Clark
J. A. Misfeldt
Leo Day

Sacramento City Unified School District:
Joseph H. Lynn
Herman Pede
Dr. Rex Kircher

William J. Morgan

Dr. Kimball Salmon
Tom Sumida

Sacramento County Schools:
Leo Palmiter
Dr. Dale Moore
Richard M. Henderson

San Juan Unified School District:
Dr. Ferd J. Kiesel
Dr. Les Glaspey
Cornelia Whitaker
Robert Whitaker

Position

Superintendcnt
Assistant Superintendent, Instruction
Assistant Superintendent, Btisiness
Data Processing and Business Manager

Superintendent
Assistant Superintendent, Instruction
Assistant Superintendent, Business
Data Processing Manager

Superintendent
Assistant Superintendent, Business
Assistant Superintendent, Elementary

Education
Assistant Superintendent, Secondary

Education
Administrator, Spcial Programs
Director, Electronic Data Processing

County Superintendent of Schools
Deputy Superintendent
Director, Regional Education Data

Processing Center

Superintendent
Assistant Superintendent, Business
Director of Curriculum
Director, Data Processing

Exhibit D
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Appendix A

GLOSSARY

Applications A specific activity, set of instructions and generated reports to be accomplished
by the user and data processing.

Batch Processing A systematic method of collecting data on some form external to the
computer (scan sheet, cards, etc.) and data so collected grouped into batches and
processed through the computer at predetermined times, usually at regular intervals.

COBOL COmmon Business Oriented Language is a high level computer language resembling
abbreviated, well defined English statements in which business-oriented computer
programs are commonly written. The computer program that interprets this language
;ato a set of instructions by which the computer operates is furnished by the
computer vendor to make the hardware more readily useful to the client.

CAI Computer Assisted Instruction is a teaching system in which students have direct access
to the computer hardware interacting with preprogrammed instructions with the
computer.

CMI Computer Managed Instruction is a system in which the computer is used to furnish
instructional information to the student and classroom teacher to aid the teacher in
making instructional judgments with respect to the individual child.

Common System Common system in the complete sense means the common use of
hardware, programming and operational staff and like applications by all users. The
common use in any one or more of these areas does not preclude variations in the
remaining areas.

Data Base A predetermined, well defined array of information stored in a computer that
may be accessed and summarized in any manner useful to the user.

Data Communication Systems A system by which data is transmitted to a computer by a
remote electronic device.

Demographic Data that pertains to population statistics.

Diagnostic/Prescriptive Techniques An instructional technique that consists of the
diagnosing of student strengths and weaknesses with provision for individualized
prescriptive corrective measures designed to overcome these deficiencies.

Direct Access A means of communicating with a computer by which the user is able to
interrogate, delete, or add to the information on computer file with negligible time
delay.
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File A collection of related data records.

Flowchart A diagram which describes the flow of information associated with an
application. Inherently, the flowchart depicts the interrelationships among the
components of the application.

FORTRAN FORmula TRANslation is a high level computer language, standardized in the
industry, resembling mathematical symbols in which scientific or mathematical
computer programs are written.

Functional Compatibility Similar char icteristics of goals, objectives, and methods which
allow for the development of common data processing systems.

Hardware That component of a data processing system that consists of physical equipment,
as opposed to computer programs or methods, which are referred to as software.

K - One thousand; often used in describing the size of the storage capabilities of a data
processing unit. For example, 32K indicates the capability of storing 32,000 units of
information.

Longitudinal Studies Studies designed to span a multiple time period, usually more than one
year, in order to examine the effects of an instructional program over a relatively long
time period, as opposed to the examination of data for a one-year instructional period
in which basic conditions remain identical.

Memory Synonymous with computer storage of the central processing unit of the computer
(storage size see "K").

Microfiche Miniaturized photographic card on which multiple pages of information are
stored, which alleviates storage problems, and facilitates quick access to data.

Model A simulated system designed to meet known or assumed conditions in order to
project needs or to alleviate procedural problems when developing an application.

Multiprocessing The technique whereby two or more computer programs operate in the
computer at the same time.

Needs Assessment The collection of data to obtain information concerning the needs of the
district.

On-line Pertains to equipment or devices under the control of the central processing unit and
which enables the user to interact directly with the computer.

Programming Language A symbolic language in which programming personnel encode a
computer program.
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Program A series of step-by-step instructions by which the computer operates.

Record A collection of related items of data treated as a unit, for example, all of the stored
information items about an individual student may be a record (see file).

Simulation The process of representing behavioral features and conditions of a physical or
abstract system in designing a model representing the interrelationships of the
elements of the system and usually resulting in predictive capabilities.

Software That component of a data processing system that consists of computer programs as
opposed to the physical equipment (hardware).

Source Data Information originating from the user needed for a specific application.

Turnaround Time The lapse of time between the user and the furnishing of source data to
the computer and receiving processed data from the computer.
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Appendix B

APPLICATIONS

This section contains five basic types of information:

1. "Flowcharts" that depict the logical interrelationships between systems, or
systems flow of an application that must be developed. These charts are not
meant to be a detailed reflection of present applications. Rather, they
represent the overall flow and integration that agencies must look to
(regardless of whether they are consolidated or running separate systems) to
meet the goals they set for themselves.

2. Narrative descriptions relating to the flowcharts.

3. Narrative descriptions and/or matrices of what some of the present systems
are, some commonalities and differences between agencies.

4. Ratings of the commonality potential for each major system discussed in this
section.

5. Listing of the major common applications relating to the various subsystems.
These listings indicate frequency of use, average run time, hardware
requirements and the files they are dependent upon. This section only reflects
the major systems presently in use by more than one agency.

While there are comments in this section stating that some applications lend themselves to
consolidation and others do not, it should be noted that everything could be consoldiated if
mandated; however, the impact and effects on individual agencies' morale, and present
methods of "tioing business" reaches beyond data processing. (For example, if the financial
systems were to be consolidated, the first task, before data processing was involved, would be
the joint development of a common chart of accounts, as all of the present charts are quite
different.)
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FINANCIAL SYSTEM

The financial system consists of two main portions: one is the main accounting files (mainly
general ledger and its subledgers) and the other consists of subordinate financial applications'
that may occasionally feed data to the main files (such as budget planning, revenue
projections, etc.) and stand-alone applications not related in any way to the main files (for
example, student activity accounting).

The input to the financial system consists of manual entries (change and correction
transactions, expense transactions, budget parameters, etc.) and data generated by activity in
other systems within the business system (encumbrance data from the purchasing system,
payment data from accounts payable and payroll systems, etc.).

The output of the financial system, in addition to the normal update audit and exception
reports, would consist of such things as budget planning reports (stare object code and
program formats, etc.), expense detail and summary reports, outstanding encumbrance lists,
accounts receivable billing forms, income accounting status reports, student activity balance
reports, cafeteria profit and loss statements, property records lists, etc.

Student Enrollment Projections

Apparent opportunity exists for a shared enrollment projection application for the following
reasons:

The agencies generally use the same methodology, i.e., cohort survival with
some demographic data.

The grid pattern type demographic format could be used by all agencies more
efficiently.

. The junior college needs the information developed by the K-12 or high
school districts.

A broader application, i.e., a program covering a larger geographic area, could
provide more information on interdistrict movement; and, in the case of the
junior college, the relationship between demographics and campus selection.

The combined experience of all the agencies would provide better (more
valid) statistical data for the formula factors used in the projection.

The office of research and planning for the L.A. Community College District has reportedly
developed an enrollment projection system which integrates the life spans for projections at all
levels. A common application could probably also be used by Sacramento State.
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Income Projections

Another area conducive to common applications is income projection, since the majority of
income is based on two factors: (1) assessed valuation and resultant property taxes, and
(2) enrollment and the State apportionment by ADA. The junior college district would require
different applications due to the fact that its computations are based on SB 6 rather than
SB 90, and an apportionment based on WSCH rather than ADA.

Housing (Facilities) and Capital Outlay

Facilities and capital outlay appear to be a subjective area in planning, but could readily use
common applications in the execution.

In planning, the agencies generally have "educational specifications" which provide for certain
space and facility allowances per student by the various life spans, Some commonality occurs
where they are borrowing State funds for construction; in this event funds are provided on the
basis of certain dollars per square foot per grade level.

In execution, the agencies could all use project management and control systems similar to
PERT or CPM.

Operating Expense Projections

Salaries and supplies are the biggest elements and are based on many different criteria;
consequently, this application would be very complicated. For example, the projections of
various staffing levels may be based on:

Enrollment by grade level

Numbers of schools

. Square feet

. Acre:. of grounds

. Teachers

. Many combinations of the above.

In addition, the factors may be expressed as numbers or dollars allowed.

To use a common system, the agencies would have to first agree upon a common basis for
projections.
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Budget Tabulation

This application can range from a simple tabulation of manual budget input to a complex
projection of the budget with historical files for comparison.

The simple application could be used commonly since the budget is merely formatted and
printed from manual input. The format may vary.

The more complex budget preparation applications would be very difficult because different
"budget policies" (or formulas) are presently required for each agency. If they could agree on
common policies, common systems could be implemented.

Cast Accounting/Appropriation Balances

Large variations among the agencies occur in the accounting systems used by the agencies due
to the organizational level at which the budget is prepared, cosigned and controlled.

Agencies may budget and report costs at any of four major levels:

1. Alencywicie (no identification of life spans or locations)

2. Life Span i.e., elementary, intermediate, secondary (no location
identification)

3. School i.e., each site assists in preparation and has control of some portion
of budget

4. Department /Program responsibility for budgeting and controlling certain
expenditures is delegated to department head level.

These levels represent the degree to which budget management is decentralized in a given
agency; however, each of the agencies reviewed in this study budgeted their various objects of
expenditure at several levels. For example, Grant budgets and reports salaries and retirement
benefits by school, but health and welfare benefits districtwide. On the other hand, San Juan
budgets and reports salaries by life span and all benefits ,:istrictwide, breaking benefits down
by life span manually.

Cost Accounting

Various levels of budgeting and reporting could be accommodated in a common system;
however, all of the current systems appear inadequate for lack of capability the following
areas:

Direct cost allocations to program level

Direct support interprogram charges (the County has this capability).



In addition, variations in responsibility for support program activities could cause some
complications in that some departments, such as maintenance and/or operations, are split
organizationally.

The largest discrepancy which would have to be resolved is the variation in each agency's chart
of accounts. We have included in the one-time costs for all common application alternatives,
the cost of contracting for the development of a common chart of accounts.

chart of Accounts Format

Sacramento
County

Grant Sacramento Office of
Union Los Rios givUSD Education San Nan

Fiscal year
Fund XX X X XX
General ledger

(trans) XX
Bank/income

Source AXX

County location XX
District location XX
School location XX A XXX XX XXX
Function AXXX XX
Department X XXX XXX
Program XX XX A XX
Detail XX XX

State object XXXX XXXX XXXX XXXX XXXX
Detail AXX XX

Reference XXXXX.XX(1)

X = Numeric
A = Alphanumeric

(1) Cross-reference code to old system:

Fund

Location

Function/object

Detail

XXXX X

B-6
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The personnel file is, understandably, the source of all employee data and can contain as much
or as little information as desired within obvious limits. When properly coded, the personnel
file is used to drive the automatic payrolls and will accommodate exception or supplemental
payrolls. An input verification procedure may be in the form of turnaround documents or
actual on-line updating.

An almost infinite series of reports can be made available, among which might be notice of
employment, employee lists, mailing labels, exception reports, credential information, etc. A
reliable report generator might be put to good use here.

Authorization System

The authorization system is intended to perform the dual functions of employment position
control and encumbering of regular employee salaries. (If neither function is desired, the
authorization system is not required.) The authorization control file contains an authorized
position record for each regular position available within a district. The authorized position
record contains such information as the person in this position (if any), the beginning and
ending employment dates for this position, the expected salary for an unfilled position (for
cost projections), the position title, etc.

Input to the authorization system would consist of information such as new position data,
changes to existing positions, filling of vacant positions, expense data required to reduce the
outstanding encumbrance, etc.

Output from the authorization system would include authorized position lists, allocation lists,
unfilled position reports, validation information to the payroll and personnel systems, etc.

Payroll System

The payroll system calculates the payment amounts for all those employees selected from the
personnel file based on the payroll cycle trigger.

Input to the system is the personnel file.

Output from the payroll system consists of reports (warrants, warrant registers, deduction lists,
etc.), expense data for the firancial system, employee amounts used to update year-to-date
and other totals in the personnel file, payroll transaction records sent to the payroll history
file, etc.

Among the problems which must be overcome to move toward common payroll systems are
the following:

One agency will be using a direct money transfer for a portion of its payroll
by magnetic tape to a bank.
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One agency has an additional fringe benefit feature allowing employees to
apply a certain portion of the agency share to any benefit in any amount not
to exceed the allowance.

Personnel management reports, beyond a few standard ones, vary widely in
each agency.

One agency allows "in-service growth" credits for its classified personnel,
increasing their pay with continuing education.

One agency now has an additional employee benefit called deferred
compensation.

One agency withholds deductions from some of its bimonthly paid employees
only once per month.

Provision must be made for issuing emergency checks at the agency if an
employee does not receive a paycheck.

Common check preparation may cause timing problems for cutoffs, etc.



BSI UPI MINI

Order i;771

Catalog Datal

4
Receiving

Documents

Purchasing

PURCHASING/PAYABLES

a a

V

Payment
Authorization

Catalog

Purchase
Orders

Receiving
Documents

Stores
!Requisitions

Purchase
Order

Follow-Up
Documents

[_Bid Specs

Accounts

Payable
-

44c
fiber

Expense
Data

Budget
Data
Base

Warrants

`-Warrant
Register

1

Remittance
List

{

_ Reconcilia-
tion

Information

B-10



B-11

PURCHASING

From a catalog of all items used in the agency including, but not limited to, stores, the user
selects the desired item by referencing the printed catalog or terminal display, and entering the
quantity and account number. The system determines if the item is warehoused in the agency.
If so, it produces a stores requisition; if not, a purchase order or bidding information is sent to
the purchasing office.

Interrogation of the financial system for account balances can be made to suppress issuance of
purchase orders or requisitions due to insufficient funds. Encumbrances are generated and sent
to financial files.

All normal stores inventory functions are performed: on-hand totals, pricing, order points,
summary data, etc.

Purchase order follow-up functions are performed including aging, partial receipt, and
cancellation. Upon receipt, pay authorization is forwarded to the accounts payable system.

Purchasing applications are r srently limited in the agencies. The vendor file is used primarily
for accounts payable rather than for management information to assist purchasing in
evaluating and selecting appropriate vendors.

All of the agencies consider the vendor file difficult to maintain and have control groups in
purchasing or accounts payable who control the issuance of numbers and work to eliminate
duplications and errors.

A common vendor file would pose potential difficulties with each agency by

adding the same vendor in different formats,

using the same vendor at different addresses, and

making changes to the file which may cause errors for other agencies in
accounts payable.

Other purchasing applications which may readily be adapted to a common system if a common
chart of accounts is agreed upon would include the following:

Encumbering budget accounts for purchase orders issued

Reporting and aging outstanding purchase orders

Interfacing with stores for purchasing needs.
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If the common vendor file were not used, many applications would be elkainated from a
common system, such as:

Automatically writing the purchase order from the request

Automatically selecting the most appropriate vendor based on a cumulative
scoring system

Interfacing with accounts payable to produce a vendor warrant.

Areas which may cause problems in a common system include the following:

Controls over blanket purchase ordas

Use of "instant cash" a revolving fund purchase order draft used in three of
the agencies.

ACCOUNTS PAYABLE

By the time a purchase order is due to be paid, it has been recorded, funds encumbered,
receiving copies processed, matched, any exceptions reported, and, in general, thoroughly
analyzed by the purchasing system. All that remains to be done is the writing of the warrant.
The payment is made ready, triggered and balanced, producing the usual array of warrants,
registers, remittance advices, and reconciliation records. The expense data is transmitted to the
accounting system.

A common check writing routine would be possible if the agencies have the following:

A common vendor file or input vendor information manually

A common chart of accounts

. A common outstanding purchase order file.

Some differences which would have to be accommodated include:

Preparation and accounting for student financial aid checks (Los Rios)

The "instant cash" (purchase order draft) disbursements

Expense reimbursement for car allowances, ROP students, mileage, etc.

In general, this system is dependent on information from other systems to provide the features
currently enjoyed by the agencies. Unless the interfacing systems are also common, this system
would be downgraded as a common system.
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Although the agencies may stock some of th.; same items, each agency prices its items
differently (with or without sales tax and with or without an overhead charge for warehousing)
and each agency may use a different reorder point on a given item due to varying rates of
usage. Therefore, although a common file for stores items is possible, each agency's stores
items would have to be identified separately to enable:

. Preparation of separate catalogs

. Preparation of separate stores inventories

. Different pricing policies

. Different reorder points.

This separate identification would be possible by simply coding the agency into the stock
number; however, it is apparent that little savings in file space will occur by combining the
present files into a common, separately identified file.

Savings in the long run may occur by developing a common stores accounting system, but
none of the present systems could be used "as is." A new application would have to be
designed and developed to provide capabilities similar to those in the stores systems currently
being used. The Sacramento City stores system would seem to be the best system to use es a
base because of its additional capability to interface with the cafeteria program and provide
useful management information for surplus commodity purchases.

To provide capabilities similar to those in the stores systems currently being used, the common
application would have to:

Accommodate emergency issue requests.

Include a back order control system acceptable to all agencies since different
methods and procedures are used currently. A poorly designed back order
control system will result in duplication of orders and confusion.

Accommodate possible differences in pick lists due to different warehouse
arrangements or methods of filling orders

Interface with the accounting system to

verify a budget balance sufficient to pay for the stores order,

reject the order or print an exception for an overdrawn balance, and

charge the order to the proper program, department or school.
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This interface takes place through the accounting codes or chart of accounts, and currently
these codes are very dissimilar. Although it would be possible to design an application to
accommodate the different codes, it would complicate the system to the extent that many of
the economies gained by consolidation would be lost. Therefore, a common chart of accounts
is the essential first step to consolidation.

Various input formats may be used with a common stores application (mark sense cards,
request forms, transmittals) so long as the data on the forms is similar. A common stock
numbering system would be desirable.
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STUDENT RECORD SYSTEM

The student record systems presently being used by the agencies are quite different from each
other (see matrix on next page) and none of those systems would meet the needs of the other
agencies in their present form. Since all of the agencies expressed a need to revise their present
record system as well as all having long-range goals of developing data based student record
systems, we built a general system around an integrated student record system.

This system can be used as the base for a common system if the agencies can agree on the data
elements and common ,:tudent identification number structure. It can also be used as a
separate system for each agency. The system may be used in whole or may be divided into
subsystems and used modularly.
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Attendance System
fts. suffe

The attendance systems presently being used are so different as to be incompatible. All the
present systems are in need of being completely reworked (except for Los Rios, where daily
attendance is not as significant as in elementary/secondary districts). Keeping in mind the
desire of the agencies to develop integrated data bases, the general systems design for an
attendance system is a subsystem of the comprehensive student record system. The types of
reports generated by attendance systems are quite basic and similar, as agencies use the same
forms for reporting attendance statistics to the State. Therefore, if the agencies were willing,
attendance would be one of those applications that could lend itself to a common system.
(Note: The number of periods or modules in a school day can be a significant factor in
attendance reporting. The differences in scheduling are common throughout the agencies, so
those variations can also be shared.)
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Grade Reporting System

The variations on grade reporting systems between the agencies are great. While the idea is
simple and straightforward receive a grade from the teacher, post it to student record, report
card, and compile statistics for grade point analysis, honor rolls, and agency research projects

there are some major problems. The main problem is how each agency assigns credit for each
course. Additional problems are such things as does the agency use pluses and minuses in
grading? If pluses and minuses are used, how are they reflected in grade point average?

This does not preclude the use of common systems for mark reporting. It is a matter of the
agencies agreeing on commonalities. A modular system could be built that could service many
variations; this was proven by the County's Regional Center.
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On-line Guidance and Career Exploration System

Los Rios, Sacramento City Unified, Sacramento County, and San Juan Unified School
Districts all expressed long-range goals of implementing on-line guidance (couneeling) and
career exploration systems. What this means is having a terminal (generally a cathode ray tube,
CRT) with which both students and counselors can explore student records (a student may
only explore his own record). Additionally, the system contains data bases on colleges, jobs,
and general career orientation information that can be accessed via the CRT.

A student might want to, for example, receive a list of all the four-year colleges in a particular
portion of the country that offer a specific degree program and which have a particular
religious affiliation. Or, a student might want to find out what the job market for air
conditioning repairmen is in his city, what the requirements arc and how one is admitted to an
apprenticeship program.

Generally, there is a printer located near the CRT's to allow the student to receive a printed
copy of the information he needs once he has found it.

Since none of the agencies have systems in this area, it is an ideal common application.
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TEST SCORING

Test scoring is a basic application that is generally vendor-supplied and tied to specific
hardware. The process of scoring the tests, producing item analysis, standard scores, frequency
distributions, scatter grams, stanines, and assorted summaries is standard and could easily lend
itself to a common system. The complication can arise in trying to correlate criterion reference
tests with agency objectives and developing a prescription/diagnosis type system.

The most important aspect of scoring is turnaround time. This could be accomplished in a
consolidation by providing high speed up-to-date optical scanning equipment that runs off-line,
is staffed around the clock, and guarantees 24-hour turnaround. It might be necessary to lease
extra machines for one month twice a year during the peak load fall and spring testing.

Individual agencies may have unique research requirements to tie in with the test analysis.
These could be modularly added. Testing is an application area where all the agencies can grow
together.
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SCHEDULING/REGISTRATION

Scheduling is undoubtedly the most complex application in schools data processing. The
programs are almost always vendor-supplied or commercially procured. Those agencies
currently using scheduling programs have different vendors and therefore different (and
incompatible) scheduling systems. Those agencies using scheduling programs have expressed a
need for a program to build a master schedule.

We have provided a general system design for a master schedule builder and a student scheduler
that could serve as the basis for a common system under a coastAidated data processing center.
The actual program to be used will have to await hardware and vendor selection.

Registration is a process that is performed manually. The computer is basically used as a unit
record machine or printing press to confirm what has already been accomplished. Therefore,
there is no systems design provided. All of the agencies using registration expressed a plan to
eventually implement an on-line registration system. This application is similar to an airline
reservation system. The most cost-effective manner of implementing this application is to
obtain a vendor package, or one already developed by another educational institution.

As each school must be run separately under any scheduling program, this program has no
effect on common applications versus separate applications.
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Commonality Ratings

One of the critical elements in this study has been the potential for common systems. In regard
to the major discussion of those potentials in this appendix, we have rated the potential for
commonality on a scale of A to C. A represents those systems which most readily lend
themselves to commonality. C represents those systems which will require the most effort
before they can achieve a useful common base.

A- Financial System
A Student enrollment projections
A Income projection
A Housing (facilities) and capital outlay
C Operating expense projections
B+ Budget tabulation
C Cost accounting appropriation balances
C Personnel System
B Authorization System
C Payroll System
B Purchasing System
B+ Accounts Payable System
B- Stores System
A- Student Records System
A Attendance
B Grade reporting
A On-line guidance and career exploration
A Test Scoring System
A- Scheduling/Registration System
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EXISTING SYSTEMS

The following are the run times, equipment and file requirements for the major systems
discussed in this section, as they are presently used.

Budgetary

Grant Joint Union High School District

Budget System
Run monthly
Average run time: 3 hours
Equipment required:

4K CPU
Files used:

Budget Master (card)
Budget Balance Forward (card)
Transaction (card)

Los Rios Community College District

. General Ledger
Run monthly
Average run time: 35 minutes
Equipment required:

50K CPU
2 tape drives

Files used:
Budget Master (tape)

. Tabulation of Tentative, Published, Final Budgets
Run on request while new budget is being prepared (average 12 times per year)
Average run time: 20 minutes
Equipment required:

65K CPU
1 disk drive (7 million bytes)
4 tape drives

Files used:
Budget Master (tape)

Sacramento City Unified School District

. Monthly Financial Reports
Run monthly
Average run time: 3 hours
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Equipment required:
65K CPU
2 disk drives (244 tracks)
3 tape drives

Files used:
Financial Detail (tape)
Financial Detail YTD (tape)
Financial Summary (tape)
Expense Titles (disk)
Payroll Titles (disk)
School Name (disk)
Budget Control (disk)

Program Budget No. 2
Run about 15 times annually (for budget development)
Average run time: 2 hours
Equipment required:

1401 Emulation 65K CPU
1 disk drive (200 cylinders)
1 tape drive

Files used:
Department Titles

Sacramento County Regional Center

. Accounting System (includes accounts payable)
Run weekly and monthly
Average run time: weekly run 2 hours, monthly run 6 hours
Equipment required:

65K CPU
1 disk drive (9 million bytes)
5 tape drives

Files used:
General Ledger Master (tape)

San Juan Unified School District

. Monthly Budget Detail and Financial Statement
Run monthly and quarterly
Run times and equipment requirements are not valid as San Juan is converting to

different hardware and rewriting these programs
Files used:

Budget Summary
Budget Detail
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. Tabulation of Tentative, Published, Final Budgets
Run on request March through July (average about 24 times per year
Run times and equipment requirements are not valid as San Juan is converting to

different hardware and rewriting these programs
Files used:

Budget (disk)

Cafeteria

Grant Joint Union High School District

. Cafeteria System
Run once a month
Average run time: 4 hours
Equipment required:

3K CPU
Files used:

Cafe Account Master (card)
Cafe Account Balance (card)
Cafe Detail (card)

Los Rios Community College District

. Cafeteria
Application is presently being designed

Sacramento City Unified School District

Cafeteria
Run daily and monthly
Average run time: 1/2 hour

Equipment required:
1401 emulation 65K CPU

disk drive (7 million bytes)
1 card punch

Files used:
Cafeteria Income

This application is being totally redesigned for 360/30

Sacramento County Regional Center

No applications in this area

San Juan Unified School District

. Cafeteria
Run daily and monthly
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Timings and equipment requirements are invalid for San Juan as this application is
being rewritten and the equipment has been changed

Files used:
Cafeteria

Payroll/Personnel

Grant Joint Union High School District

. Payroll
Run three times monthly
This application is in the midst of being redesigned
Files used:

Master Employee
Deduction
Year-to-date
Additional Earnings
Temporary Adjustment

Los Rios Community College District

. Payroll
Run twice monthly
Average run time: 3-1/3 hours
Equipment required:

41K CPU
1 disk drive (7 million bytes)
4 tape drives

Files used:
Payroll Master
Current Earnings Year-to-date

Sacramento City Unified School District

. Payroll/Personnel
Run daily
Average run time: 3 hours
Equipment required:

65K CPU
2 disk drives (400 cylinders)
4 tape drives

Files used:

Personnel/Payroll Master (tape)
Table of Authorized Positions (tape)
Payroll Control Totals (disk)
Payroll Register (tape)

41.



Payroll Titles (disk)
Payroll Cancellation Adjustments (tape)
School Name (disk)
Per Session Sick Leave (tape)
Labor History Detail YTD (tape)
Month-todate and YTD Earnings (tape)

Sacramento County Regional Center

. Payroll
Run monthly (for regular cycle and for variable cycle)
Average run time: 23 hours per cycle
Equipment required:

65K CPU
1 disk drive
5 tape drives

Files used:
Payroll Master
Labor Distribution Master

San Juan Unified School District

. Payroll
Run six times per month
Timings and equipment requirements are not valid for San Juan as this application

is being completely redesigned and new equipment is being installed
Files used:

Payroll Master

Payables and Purchasing

Grant Joint Union High School District

No applications developed in this area

Los Rios Community College District

. Accounts Payable and Purchasing
Run weekly
Average run time: 1-5/6 hours
Equipment required:

65K CPU
4 disk drives (29 million bytes)
5 tape drives

Files used:
Budget Detail

.... .',i
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Daily Budget (Daily Account Balances)
Run daily
Average run time: 20 minutes
Equipment required:

65K CPU
4 disk drives (29 million bytes)
3 tape drives

Files used:
Budget Master
Detail Budget
Vendor
Cutstanding Purchase Order

Sacramento City Unified Sri -e-ict

. Duplicating (Accounts Payable)

. Maintenance Expense (Accounts Payable)

. Accounts Payable and Purchasing (Accounts PayabM'

. Daily Account Balance (Accounts Payable)
Run weekly and monthly
Average run time: weekly 3/4 hour, monthly 'A hour
Equipment required:

65K CPU
3 disk drives (300 cylinders)
3 tape drives

Files usui:
Accounts Payable Warrants (tape)
Accounts Payable Purchase Orders (disk)
Vendor Name Master (disk)
Budget Master (disk)
Budget Control (disk)
Financial Detail (tape)
Accounts Payable Remittance Advice (tape)
Expense Titles (disk)

Sacramento County Regional Center

. Accounting System
Run weekly and monthly
Average run time: weekly 2 hours, monthly 6 hours
Equipment required:

65K CPU
1 disk drive (9 million bytes)
5 tape drives

Files used:
General Ledger Master (tape)
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San Juan Unified School District

. Accounts Payable and Purchasing
Run three times per month
Equipment requirements and run times are not valid for San Juan as these

programs are being rewritten and equipment replaced
Files used:

Purchase Order Vendor
Outstanding Purchase Order
Budget

. Daily Account Update (Daily Account Balance)
Run daily
Timings and equipment requirements are invalid for San Juan as these programs

are being rewritten and equipment changed
Files used:

Budget (disk)

. Duplicating
Run monthly
Timings and equipment requirements are invalid for San Juan as these programs

are being rewritten and equipment changed
Files used:

Card only

Stores

Grant Joint Union High School District

. Storeroom Inventory
Run monthly
Average run time: 3 hours
Equipment required:

4K CPU
Files used:

Master Description (cards)
Balance Forward (cards)
Transaction (cards)

Los Rios Community College District

. Stores
Run weekly
Average run time: 20 minutes



Equipment required:
63K CPU
1 disk drive (7 million bytes)
4 tape drives

Files used:
Stores
Budget Master

Sacramento City Unified School District

Stores
Run weekly and monthly
Average run time: weekly 4 hours, monthly 15 minutes
Equipment required:

65K CPU
3 disk drives (1350 tracks)
3 tape drives
Card punch

Files used:
Stores Back Order (tape)
Stores Master (disk)
Stores Report (tape)
Stores Receipt History (tape)
Budget Master (disk)
Stores Surplus Commodity (disk)
Budget Control (disk)
Stores Balance Control (disk)
Financial Detail (tape)
Stores Surplus Offering (disk)

Sacramento County Regional Center

No applications in this area

San Juan Unified School District

. Stores
Run twice weekly
Run times and equipment requirements are not valid for San Juan as the

equipment has just been changed and this program is being rewritten
Files used:

Stores

Student Records

Grant Joint Union High School District

None

4.1

..... .,
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Los Rios Community College District

. Transcript Preparation
Run 5 times fall and spring; 3 times during summer session
Average run time: 3 hours per college
Equipment required:

65K CPU
2 disk drives (14.5 million bytes)
4 tape drives

Files used:
Student Master
Permanent Record
Grade tape (only a semester end)

. Student-Counselor List and Reports
Run 4th week of each semester; 2nd week of summer session
Average run time: 2 hours per college
Equipment required:

65K CPU
2 disk drives (14.5 million bytes)
2 tape drives

. Evaluation for Graduation
Run three times per year (once a semester)
Average run time: 11/2 hours per college
Equipment required:

64K CPU
3 disk drives (22 million bytes)
4 tape drives

Files used:
Student Master
Computer Generated Permanent Record

Sacramento City Unified School District

. Student Census (Student-Counselor Lists and Reports)
Run weekly, monthly, semiannually, annually and on demand
Average run time: 3 hours
Equipment required:

1401 emulation CPU
1 disk drive (SYS RES)
3 tape drives
Card punch

Files used:
Student Census Master
Current Transiency Master
Teacher Master and Course Card Work
Grid Code Master
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. Cumulative Guidance
Run twice a year
Average run time: 52 hours
Equipment required:

50K CPU
1 disk drive (2 cylinders)
4 tape drives

Files used:
Current census
Student History Master
School Name
internal Files (R-2, R-4, R-6)

Sacramento County Regional Center

. Transcript Preparation (Cal-Guidance)
Run twice a year
Average run time: 1'A hours per 1,000 students (70-80,000 students)
Equipment required:

62K CPU
6 tape drives

Files used:
Cal-Guidance
Mark Report
Student Master

San Juan Unified School District

. Transcript Preparation (Cum Record)

. Student-Counselor Lists and Reports
Detail information is invalid as district has just changed equipment and is in the

process of massive conversion
Files used:

Cum Record History
Student Course

Attendance

Grant Joint Union High School District

None

Los Rios Community College District

. Census Day Attendance Reporting
Run once per semester/session
Average run time: 5 hours



B-46

Hardware requirements (card reader and printer are assumed requirements):
64K CPU
4 tape drives (29 million bytes)
3 disk drives

Files used:
Student Master (tape)
Master Schedule (disk)

October Reporting
Run once per semester/session
Average run time: 30 minutes
Hardware requirements:

40K CPU
3 disk drives (22 million bytes)
2 tape drives

Files used:
Student Master (tape)
Master Schedule (disk)

Sacramento City Unified School District

. Monthly Attendance Reports (Secondary Attendance)
Run monthly and annually
Average run time: 4 hours monthly, 8 hours annually
Hardware required:

1401 emulation
3 disk (22 million bytes)

Files used:
Student Census
School Name

. October Reporting
Drawn from monthly attendance reports

Requirements are the same
Times not available

Sacramento County Regional Center

. Monthly Attendance Reports
Run monthly
Average run time: 1 hour/1,500 students (presently serve 70,000)
Hardware requirements:

65K CPU
1 disk (9 million bytes)
6 tapes



Files used:
Student Master
Cal-Guidance
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. October Reporting
Run annually
Average run time: 1 hour/1,500 students
Hardware required:

65K CPU
1 disk (9 million bytes)
6 tapes

Files used:
Student Master
Teacher Master

San Juan Unified School District

. Monthly Attendance Reports
Run monthly
Average run time: Y2 hour per school (79 schools)
Hardware required:

Not valid as San Juan is in the midst of hardware change and program
conversion

Files used:
Student Course File

Grade Reporting

Grant Joint Union High School DbtriCt

Not a district data processing application

Los Rios Community College District

Grade Reporting
Run five times per year (midterm fall and spring; semester end fall, spring

and summer)
Average run time: 86 hours
Equipment required:

65K CPU
3 disk drives (22 million bytes)
4 tape drives

Files used:
Student Master
Master Schedule
Grade Tape

I
4
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. Postsemester GPA Analysis
Run three times per year (once each fall, spring and summer)
Average run time: 1/3 hour per college
Equipment required:

35K CPU
1 tape drive

Files used:
See Grade Reporting

Sacramento City Unified School District

. Report Cards (Grade Reporting)
Run five times per year
Average run time: 42 hours
Equipment required:

1401 emulation 65K CPU
2 tape drives

Files used:
Teacher Master and Course Card
Student Census
Report Card

Sacramento County Regional Center

. Grade Reporting
Run four times per year (6 times for some schools)
Average run time: 2 hours/1,000 students
Equipment required:

65K CPU
I disk drive (9 million bytes)
6 tape drives

Files used:
Student Master
Cal-Guidance
Teacher Course Master

San Juan Unified School District

. Grade Reporting
Run four times per year
Average run time: 2 hours per school (79 schools)
Equipment estimates as well as timings are invalid as district has just changed

equipment and is in the midst of converting these systems
Files used:

Previously card input only



Test Scoring

Grant Joint Union High School District
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. Test Scoring
Fall and spring testing run about 35 hours each
Teacher made testing is run on request and averages about 10-15 hours per month
Equipment required:

4K CPU
Card system

Los Rios Community College District

. Test Scoring (Teacher-made)/Surveys
Run on request (daily)
Average run time: 3-5 minutes
Equipment required:

35K CPU
Disk work file

Files used:
None

Sacramento City Unified School District

. Standardized Testing
Run twice per year
Average run time: 30 hours
Equipment required:

57K CPU
1 disk (200 cylinders)
4 tapes

Files used:
Current Census
Frequency Distribution
CTBS Loaded
CTBS Report
School Name
Student Name
Student History
Master Test
CTBS Sum Total
Test Comped
Test Pro-asp

Cumulative Test Record (Longitudinal Test History)
Run twice per y. ar
Average run time: 5 hours

... V.e.)
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Equipment required:
40K CPU
Disk (12 cylinders)
3 tape drives

Files used:
S. lent History Master
( 1, Census
School Name
CAC Testing

. Elementary Teacher Testing Service
Run as needed
Average run time: cumulative monthly average 19 hours
Equipment required:

1401 emulation
Files used:

None

Sacramento County Regional Center

. Test Scoring
Run several times per week
Average run time.:

CTBS (no frequency dist) 3 hours per 1,000 students
Single pt. frequency dist 1 hour per 1,000 students

Equipment required:
65K CPU
2 disk drives (18 million bytes)
6 tape drives

Files used:
Student Master
Test History
Cal-Guidance
Master Ai.wer Kcy
Norms and Procedures

. Longitudinal Test History Reporting
Run annually
Average run time: 4 hours per 400 students
Equipment required:

65K CPU
1 disk drive (9 million bytes)
6 tape drives

Files used:
Test History
Student Master
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San Juan Unified School District

. Standardized Testing
Details not valid as this is a vendor supplied program and district has changed

vendors and equipment

Scheduling/Registration Existing Systems

Grant Joint Union High School District

Not available as a district service

Los Rios Community College District

. Development of Master Schedule
Run three times per year
Average run time: 38 hours plus 7 hours per week for updates
Equipment required:

65K CPU
2 disk drives (100 cylinders)
4 tape drives

Files used:
Master Schedule (disk)
Common Disk File (disk)
Student Master (tape)

. Registration
Run daily during registration, weekly, monthly and assorted special runs
Average run time:. 2-1/3 hours
Equipment requi- is

65K CPU
2 disk drives (1u0 cylinders)
4 tape drives

Files used:
Same as Development of Master Schedule see above

. Teacher Load Reporting/Class Size
Run daily during registration, 4th,10th and 14th weeks
Average run time: 34 hour per college
Equipment required:

65K CPU
4 disk drives (29 million bytes)

Files used:
Master Schedule (disk)
Common Disk (disk)
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. Student Directory (Active List)
Run twice each semester (1st and 6th weeks)
Average run time: 34 hour per college
Equipment required:

65K CPU
3 tape drives

Files used:
Student Master
Fourth Week Report

. Student Profiles
Run twice per semester
Average run time: 1 hour per college
Equipment required:

65K CPU
3 disk drives (22 million bytes)
3 tape drives

Files used:
Student Master

Sacramento City Unified School District

. Student Scheduling
Run regularly on request about 105 times per year
Average run time: 2 hours
Equipment required:

65K CPU
3 disk drives (22 million bytes)
4 tape drives

Files used:
Student Course Request Master
Student Census Master
Master Schedule
School Name
Bin Deck

. Student Locators
Run 2-4 times per year
Average run time: 1 hour
Equipment required:

1401 emulation 65K CPU
1 disk drive (7 million bytes)
1 tape drive

Files used:
Teacher Master and Course Card
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. Class Size
R.un once a year
Average run time: 1 hour
Equipment required:

1401 emulation CPU
2 disk drives (14.5 million bytes)

Files used:
School Name

Sacramento County Regional Center

. Class Scheduling
Run annually with several simulation runs (whole routine extends 3-6 months)
Average run time: 6 hours per 1,000 students
Equipment required:

65K CPU
1 disk (9 million bytes)
6 tape drives

Files used:
Student Scheduling
Student Master
Teacher Course Master

San Juan Unified School District

. Class Scheduling

. Teacher Load Reporting/Class Size
Equipment and timing details are invalid as scheduling is a vendor supplied
progr am and the district has just changed vendors and hardware
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Appendix C

SPEcIA:. FUNDS MAINTAINED BY SCHOOL DISTRICTS

A number of funds are currently available to psiblic school districts for the budgeting and
administration of finances. All district(' in the State will find necessary to use the General
Fund. It is unlikely that any school district will us" all of the special funds, but most districts
will use some. Spec; 11 funds are an important part of the school budget.

Funds other than the eneral Fund at require budgetary control by the board anti
superintendent include. (1) the Building Fund; (2) the State School Building Aid Fund; (3) the
Special Reserve Fund; (4) the Cafeteria Account or Cafeteria Fund; (5; 4ie Child Development
Fund, and (6) the Development Center Fund. In addition to the above funds, community
colleges have available several other funds. The Bond Interest and Redemption Fund is
administered by the county auditor and is included for information purpose wdy. Special
funds are established by school districts only where the law permits or requires ti..:00 they be
established. The separate identity of monies raised or allocated f pecial purposes, infl-oling
year-end balances, must be maintained and used for authorized pu.,.oses only.

A given expenditure may be chargeable to sevcral funds. For example, an expenditure for the
replacement of equipment or the purchase of supplies (other than food) for a school cafeteria
is normally made n-om the cafeteria acz.ount or cafeteria fund. If the fund 's insufficient for
this purpose, however, the expenditure may be made from the Genera) A' 'rid. Interfund
transfers should be carefully analyzed and the resr.:ts should be used as a bass rqr budget
preparation.

BUILDING FUND

The Education Code provides for the establishment of a Building Fund through deposit in the
county treasury of proceeds from the sale of school district bonds (Education Code 2170 ') or
through the transfer of General Fund monies. Community colleges should refer to Educat on
Code, Chapter 19, Community College Construction Act.

Legal Limitations

Resources of the Building Fund may be used only for the purposes stated in the bond
indenture at the time that the bonds were voted. Education Code Section 21701 provides that
bonds may be voted for the following purposes:

1. Purchasing school lots

2. Building or purchasing school buildings

3. Making alterations or additions to a school building or buildings other than
those changes that may be necessary for current maintenance, operation, or
repairs
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4. Repairing, restoring, or rebuilding any school building damaged, injured or
destroy( 3 by fire or other public calamity

5. Supplying school buildings and grounds with furniture, equipment, or
necessary apparatus of a permanent nature

6. Making a permanent improvement of school grounds

7. Refunding any outstanding valid indebtedness of the district, evidenced by
bonds or state school building aid loans

8. Carrying eat the projects or purposes authorized in Education Code Section
15811

9. Purchasing school buses that have a useful life expectancy of at least 20 years

10. Demolishing or razing a school building with the intent of replacing it with
another school buildirg in the same place or in another place.

Steps in Budgeting

The following steps should be followed in budgeting for a Building Fund:

Beginning balance. Cash in the County treasury and other assets of the Building
Fund, such as cash collections awaiting deposit, investments in U.S. bonds, and
accounts receivable, should be included in the beginning balance.

C urce:it liabilities included in the beginning balance should be limited to
obligations for services already performed or to materials and equipment already
received on or before June 30. No amount of liability should be set up for the
uncompleted portion of work being performed by a contractor.

Income. In anticipation of required income from the sale of bonds, study should
be made of the building needs of the district. (Education Code Section 21702, et
seq. See the following section in this appendix on State School Building Fund.) In
till:. study the following items should be taken into consideration:

1. The amount of bond proceeds from bonds already authorized but not yet
issued.

2. The amount of pond sales anticipated ..om a bond election already scheduled
but not yet held.

3. The amount of bond sales anticipated during the fortht.oming year from a
future bond election that has not yet been scheduled but that will be
necessary to meet ti' building, needs of the district.
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Amounts to be derived from the sale of personal or real property originally
purchased from the Building Fund must be deposited in that fund and thereforemay be budgeted as Building Fund revenue (Education Code Section 16403).

Expenditures and transfers. Expenditures and transfers should be budgeted inaccordance with the chart of accounts for the Building Fund.

Ending balance. The ending balance should be predicted as accurately as possibleto reflect the anticipated progress of the building program during the budget year.Accuracy in budgeting will help eliminate shortages in this fund. An additionalprecaution against shortages is the inclusion of a ten percent contingencyappropriation.

STATE SCHOOL BUILDING FUND

The State School Building Aid Law of 1952, together with later enactments, has madeavailable to qualifying school districts the funds needed to help in the purchasing anddeveloping of school sites and the constructing and equipping of buildings. Education CodeSections 19551 through 19715 provide the legal basis for the apportionment of these funds bythe State Allocation Board to the school districts. Districts that qualify for this aid mustinclude in their budgets a State School Building Fund (Education Code Section 19623). Thepurpose of establishing this fund is to guarantee that all income and expenditures from thefund are properly accounted. The monies deposited to this fund are apportionments from theState School Building Aid Fund, district contributions and Federal grants.

State Apportionments

Apportionments from the State School Building Aid Fund are made by the State AllocationBoard. A district's eligibility for these apportionments is established on the basis ofqualification.

District Contributions

District contributions include funds raised th-:ugh the sale of bonds and the transfer of anyfunds available to the district. These transfers are made as required by the State AllocationBoard as a condition of the district's participation in the State School Building Aid Fund.
Federal Grants

Federal funds may be secured under PL 815 by eligible districts. When such funds are receivedby a district, they may be used to reduce the amount allocated by the State from the StateSchool Building Aid Fund.
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Any apportionment paid to a school district and deposited in this fund is available for
expenditure for not less than one year nor more than three years as the State Allocation Board
shall determine. After the period of availability, the unencumbered balance becomes due and
payable to the State.

Each district that secures State building aid funds will receive detailed instructions from the
Office of Local Assistance and must make detailed reports to the State Controller and the
State Allocation Board as required. The governing board must annually have an external audit
made of the fund. The State Department of Finance and the Office of Local Assistance also
audit the fund to determine whether the money received by the district has been expended for
the purposes authorized by the State School Building Aid Law. These audits are conducted on
a project basis and emphasize the need for an extensive accounting system and firm budgetary
controls of revenue and expenditures.

Repayments to the State on loans made to the district are based on a given number of years
and are limited by the assessed valuation of the district and the outvtanding bonds owed by the
district. The amount due is withheld each year from the district's regular State apportionment
and the district is permitted to levy a tax to raise an amount equal to the amount withheld by
the State.

SPECIAL RESERVE FUND

Authorization

Education Code Section 21401 authorizes school districts to establish a special fund fo, capital
outlay purposes.

Legal Limitations

Legal limitations are as follows:

1. Funds may be derived from any source.

2. The governing board establishes the fund by resolution, specifying the
purpose or purposes of the Special Reserve Fund.

3. The governing board may at any time file resolutions changing the purposes
of the fund or withdrawing any purpose previously mentioned.

4. The governing board may at any time upon written request to the
Superintendent of Schools, Auditor and Treasurer of the County, have the
money transferred back to the General Fund of the district, with the
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exception of funds received under Education Code Section 20206 in the case
of community colleges.

5. Special Reserve Funds are to be used for capital outlay purposes and may
include salaries of school district employees whose work is directly related to
such capital outlay projects.

Budgeting

The governing board may appropriate and expend the money in the Special Reserve Fund as it
sees fit for the purpose or purposes specified in the resolution establishing the fund.

Restrictions

The only restriction in the use of Special Reserve Funds is that they are to be used for capital
outlay purposes. Beyond that, the only restrictions are those imposed in the governing board's
resolution establishing the fund.

BOND INTEREST AND REDEMPTION FUND

Authorization

Education Code Section 22101 authorizes the County Board of Supervisors to levy a tax
annually within a school district to provide for the interest and redemption of all outstanding
bonded indebtedness of the district. Government Code Section 29043 directs the County
Auditor to provide the bonded debt service requ'rements for this levy. The responsibility for
the administration of the fund rests with the County Auditor and is therefore of minimal
concern to school district administrators.

The discussion that follows is presented to provide a broad understanding of the nature of this
fund to the school administrator, without becoming the detailed analysis required to prepare a
district budget.

Limitations

This fund is established for the sole purpose of payment of the interest and redemption of all
outstanding bonded indebtedness of a district. No other expenditures are authorized within
this fund.

Steps in Budgeting

Beginning balance. The beginning balance consists of the following:

1. Accounts receivable

7. ;
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2. Cash on deposit with the County Treasurer as well as cash awaiting deposit
should be included

3. Government obligations and any other legal investments of the fund.

Income. The primary source of income to this fund is the local tax levy. However,
interest received .fpr the investment of the fund with the County Treasurer, along
with other minor items of income, shall accrue to the fund. The amount of
income to the fund must be sufficient to:

1. Pay interest on indebtedness as it becomes due.

2. Provide for the payment of indebtedness on or before it becomes due.

3. Provide an annual reserve.

In estimating interest and indebtedness, the amounts that will become due up to
the time of the first receipt of proceeds of the next following year's tax levy must
be provided. In effect then, at the time that the income requirements for the fund
are determined a period of more than one year should be considered.

The annual reserve may be provided to prevent wide fluctuations in the tax rates
to support the fund. This fact is of particular interest to school administrators
concerned with the public relations aspect of tax rates.

Expenditures and other outgo. The expenditure budget of this fund mainly
reflects the amounts of interest to be paid and principal to be retired during the
fiscal year. The time span involved in this portion of the budget is different from
that used in estimating income. Therefore, an ending balance is needed because
cash is required to pay those obligations arising between July 1 and the next tax
receipts. These are generally available in the month of December.

When the paying agent for an issue is other than the County Treasurer, fees
charged by this agent are chargeable to this fund.

CAFETERIA FUND OR ACCOUNT

The Education Code provides for establishing the Cafeteria Fund in Education Code Section
17501. The choice of using Cafeteria Fund or Account remains with the district If a Cafeteria
Fund is maintained, the money paid into th.: Court:, Treasury; if a Cafeteria Account is
maintained, the money is deposited in a bank or banks. In either, the following rules pertain:

1. The money may only be used for expenditures necessary for operating the
cafeterias.



C-7

2. No money may be expended for capital outlay except that which is
transferred from the General Fund for a specific purpose by governing board
resolution.

3. Meals for needy pupils are paid from the Cafeteria Fund/Account and are
reimbursed by the General Fund by transfer. An exception is made when
donations are made directly to the Cafeteria Fund/Account for this purpose.

Steps in Budgeting

The following steps should be followed in budgeting for a Cafeteria Fund/Account:

Beginning balances. Cash in the Cafeteria Fund/Account, cash collections awaiting
deposit, accounts receivable, and stores and prepaid expense should be included in
the beginning balance. Current liabilities must be included in the beginning
balance and must be limited to obligations for services already performed or to
materials and supplies received on or before June 30. If a cash reserve for the
replacement of equipment has been maintairtd, debit balances should equal the
credit balance of the accumulative equipment replacement reserve.

Income. Revenue is derived from cafeteria sales, Federal subventions, donations
and General Fund special tares raised to provide free meals for needy pupils.

The following should be considered when anticipating revenue for the cafeteria:

1. Past attendance and participation patterns.

2. The amount of cash income that will accrue from the sale of meals to eligible
adults.

3. Billings to the General Fund for free meals.

4. Federal subventions, including (a) specified amounts of money provided for
meals that meet given standards; (b) total meal reimbursement for free meals,
and (c) the value of certain food items that are secured by paying only the
cost of transportation. (Donations may accrue from local parent-teacher
organizations or from other local groups. These donations are frequently
earmarked for meals for needy students.)

if an estimate of total income from sales, Federal subventions, and donations is
less than a reasonable estimate of proposed expenditures, a balanced budget may
be achieved as follows:

1. By charging against the General Fund a portion of estimated expenses (other
than for food). This action would be taken only by a board resolution and
would be budgeted under Class 4700 Food Services.
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*2. By tralisferring sufficient funds from the General Fund to the Cafeteria
Fund /Account to meet the deficit. Again, this action must be taken by a
1 -)r..1.1 resolution specifying the items exclusive of food for which the transfer
is to be spent. This permits all cafeteria expenses to be paid from the
Cafeteria Fund/Account. Unused balances of such transfers must revert to the
General Fund.

Expenditures. Expenditures from the Cafeteria Fund/Account include those
required for the following purposes:

1. Salaries All of the above arc chorird to General Fund (2ducation Code
17102). The charges may be transferred to the Cafeteria Fund/Account later.

**2. Fixed Charges - These may include such items as contributions to the
district-paid health and welfare programs, employee retirement funds ana
insurance charges.

3. Groceries - All food must be purchased by the Cafeteria Fund/Account. No
General Fund monies may be used for this purpose.

4. Operating Supplies and Expenses - Such items as utilities, laundry and fuel
are included here.

5. Repairs and Replacement of Equipment - Repairs to existing equipment and
replacement of equipment with equipment of approximately equal value are
allowable as cafeteria expenses.

6. Other Food Services - This includes costs for groceries and services to
provide supplementary food service other than regular meals as, for example,
snack bars.

7. Capital Outlay - Central kitchen equipment may not be charged against
capital outlay of the Cafeteria Fund/Account for the original purchase and
should therefore be charged to the General Fund.

Ending balance. The ending balance includes all cash in the County Treasury for
the Cafeteria Fund or the cash in a bank or banks for the Cafeteria Account, cash
collections awaiting deposit, accounts receivable, stores and prepaid expense.
Current liabilities and the accumulative equipment replacement reserve must be
deducted to arrive at a net ending balance.

* Education Code 17201
** These benefits may be paid by the General Fund. This promotes the philosophy that the

cafeteria is a needed instructional support function.

,11
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CHILD DEVELOPMENT FUND

Authorization

Education Code Section 16749 authorizes the establishment of a fund known as the Child
Development Fund into which are deposited all funds received by the district foror from the
operation of services under the Child Development Act of 1972.

Revenue Sources

Receipts deposited in the Child Development Fund in the County Treasury have the following
sources:

1. Apportionments of Federal funds (Education Code Section 16781).

2. Apportionments of State Funds (Education Code Section 16780).

3. Fees from parents.

4. Income from a tax levied by the Board of Supervisors to raise an amount
included in the budget of the district's governing board for child
developmental services. This tax was not affected by the SB 90 tax reform of
1973 (Education Code Section 16750).

5. Transfers from the General Fund (Education Code 17201).

Budgeting Apportionments

Under policies in effect in 1973-74, apportionments are made on the basis of child attendance
hours that ar: "Federally eligible" or "non-Federally eligible."

"Federally eligible hours" of attendance are those hours of attendance at childrens' centers by
children who meet certain economic criteria set forth in administrative regulations of the
Federal Department of Health, Education and Welfare under portions of the Social Security
Act. For these hours an apportionment, which may vary in amount per attendance hour
depending on the extent of available funds, is given from a combination of State and Federal
funds. Fees collected from parents are deducted from the apportionment.

"Non-Federally eligible hours" are hours of attendance by children meeting State economic
criteria, but not qualifying for Federal financial contributions. These hours are reimbursed to
districts by a combination of apportionments and parents' fees.

There are also "full cost" hours for which parental fees must be collected in an amount
totaling the estimated actual hourly cost of the child center operations.
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Apportionments are remitted monthly to the County Treasury for the account of the district,
based on an allotment of attendance hours. The monthly apportionments are about 80% of the
anticipated total apportionment. Any balance due after year-end reports of total attendance
hours and fees collected is paid in t;ie early months of the following fiscal year.

In determination of "costs" for the purpose of claiming maximum apportionment allowances,
retirement costs are allowed, including both district and state contributions, as well as a pro
rata share of district overhud. Capital outlay cots are generally not allowed.

Budgeting - Expenditures

General. All costs incurred in the maintenance aid operation of child development services are
paid from the Child Development Fund, except contributions paid by the district to a
retirement system covering employees providing these services. Such contributions are required
to be paid from the General Fund (Education Code Section 16749).

Governing boards are permitted to use and furnish maintenance for buildings, grounds and
equipment, and to use existing administrative personnel for child development programs
(Education Section 16743).

Restrictions. In budgeting expenditures to be covered by the anticipated revenue to be
deposited in the Child Development .1.and from the sources listed, one restriction must be
borne in mind:

"No other funds of a district derived from the receipt of district
taxes or derived from monies apportioned to the district for the
support of schools thereof, except State monies appropriated for the
support of child development services, fees and Federal funds, may
be expended for or in connection with child development services"
(Education Code Section 16749).

This means that General fund transfers are available for Child Development Fund deposits only
to the extent necessary to cover contributions to employee retirement systems.

The budget format for the Child Development Fund used in the Form J-41 is essentially the
same as that for the General Fund.

DEVELOPMENT CENTER FOR
HANDICAPPED PUPILS FUND

A school district governing board is authorized by law to establish in the County Treasury a
Development Center for Handicapped Pupils Fund (Education Code Section 6880.20) to
support a development center for handicapped pupils. The purpose of such a center is to
provide educational opportunities for physically handicapped and mentally retarded pupils
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ages three to twenty-one for whom no other school program has been authorized by the
Education Cod (Education Code Section 6'010).

The Development Center is supported by the State on the basis of child-hours of attendance
(Education Code Section 6880.14). The Superintoident of Public Instruction apportions the
State funds to the districts or to the county superintendents of schools. Income and
expenditures are recorded to the Development Center fot Handicapped Pupils Fund according
to the classifications on budget form J-4113.

In addition to the State funds, a district or the county superintendent of schools maintaining a
center may include in its budget an amount necessary to carry out the center's program. The
tax levy necessary in such cases is in addition to any other school district tax authorized by
law (Education Code Section 6880.16).
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Appendix D

USER FEEDBACK SUMMARY

GRANT JOINT UNION HIGH SCHOOL DISTRICT

At Grant, the head of data processing is the main uses of data processing. Therefore, it was not
possible to obtain an objective user survey.

LOS RIOS COMMUNITY COLLEGE DISTRICT

We interviewed users at all three campuses and at the district office in obtaining the
information contained in this section.

Satisfaction

in general, the users were extremely satisfied and felt that the data processing department
understood their problems.

Suggestions

Better turnaround time on student compiles*

More flexibility decentralize data entry

Current Needs

Statistical analysis packages**

More demographic data on students**

Data base/data communications capability (DB/DC)

Evaluation of graduation requirements

Plant inventory

Direct file transfer from feeder schools

Employment information for students

* Suggested by half the users surveyed
** Near unanimous suggestion
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Future Needs

Remote Job Entry (RJE)

Interactive programming

Computer assisted instruction (CAI)*

On-line data files (DB/DC) *

. On-line registration*

On-line data entry

Library catalog

. More research studies*

SACRAMENTO CITY UNIFIED SCHOOL DISTRICT

We surveyed users at elementary, junior and senior high schools as well as the district office.

Satisfaction

. Satisfied users

. Knew they were getting good service

. Not afraid to give constructive criticism

Suggestions

Simplify input (optical scanning)

Transcript . ,aluation

Revise student record format (improve record in general)*

Do some long-range planning (versus reacting) through Division of Instruction

Turnaround time should be improved

* Suggested by half the users surveyed
** Near unanimous suggestion
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Better system for handling out-of-district transfers*

Improve plant inventory

Priorities: Business versus education* *

Policy decisions should be made by educators (not operations level people)

Current Needs

Teach data processing**

More programmer time (research analysis) *

On-line guidance system

Master schedule generator

Future Needs

On-line data files (DB/DC)**

Education service given higher priority (versus business)*

On-line guidance system**

CAI /CMI*

Profile of dropout

Pupil tracking system

Early childhood education reports

Attendance (e.g., Kennedy)**

Special education indicator selection program

Data base of teacher-made tests (CTSS)

Library/textbook/equipment replacement program

Criterion reference testing

* Suggested by half the users surveyed
** Near unanimous suggestion
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SACRAMENTO COUNTY REGIONAL CENTER

We surveyed a sampling of user districts representing both large and small users, as well as users
within the Sacramento County offices.

Satisfaction

Suggestions

Budget needs more summary documents

. Contract districts generally satisfied (some more progressive districts want
more than can presently be provided)

. County office users dissatisfaction with turnaround time and new
developments

. More flexible report card comments (output in general)

. Simplify data preparation

. Improve turnaround time (both processing and development)

Current Needs

Pupil census

Personnel files

Generalized information system (data base)

Business package

Future Needs

RJE/on-line (data entry)

Evaluation/research related to testing

Diagnosis and prescription

. Instruction (mathematics, science, business education)

. Career education/job placement system
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SAN JUAN UNIFIED SCHOOL DISTRICT

We surveyed school sites and within the district office.

Satisfaction

Suggestions

Ranges from satisfaction to apathy

Large groups at each extreme almost no middle group

Group frustrated with data processing seemed to be the most creative and
articulate

Simplify attendance data preparation (optical scanning input)

More communications + give more feedback* *

Full-time liaison to schools (certified)*

Keep data current

Business versus education who owns computer*

Regular interdistrict information exchange

Budget printout more current

Systems analyst to analyze districtwide continuity of applications

Better turnaround time**

Adequate staffing*

Grade reporting system needs revision communication and simplification*

Decision making group at higher level responsible to superintendent

More leadership from data processing should not be in a reactive mode

Cost effectiveness study of applications*

* Suggested by half the users surveyed
** Near unanimous suggestion



D-6

Staff seminar on how computer works and how it can help**

More flexibility more time available*

1001 in intermediate schools for schedules changes

Current Needs

Computer literacy program

Enrollment projections from feeder schools (incoming student lists)**

Curriculum data bank

Instructional use

Test data bank

Teacher made testing item analysis*

Student tracking system

Bus scheduling

Individualized instruction

Student directory (census)*

GPA and class rank*

Textbook inventory

Master schedule builder*

Plant inventory*

Exception reporting tested problems (special education candidates)

Daily attendance (summary for grade cards) or monthly list* *

Simulation runs on registration*

Cumulative record*

Personnel**

* Suggested by half the users surveyed
** Near unanimous suggestion
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Future Needs

Computer assisted instruction (CAI)

On-iine student counseling system*

Modular scheduling*

Personnel (retirement warnings, T.B. X-ray, sick days, vacation)*

Audio-visual scheduling

Maintenance scheduling

Reference library materials/educational resources*

Student body accounting

Survey service available to schools

* Suggested by half the users surveyed
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JOB DESCRIPTIONS

DIRECTOR

Appendix E

Plans, organizes and controls overall activity of EDP through managing subordinates or by
direct supervision. Personally handles major personnel, administrative and data processing
problems. Directs the development and maintenance of timeliness and quality standards for all
aspects of the data processing operation. Determines and recommends department budgets and
analyzes controllable expenditures. Plans and coordinates continuing evaluation of the
effectiveness and economy of existing data processing applications and the feasibility and
potential value of new applications. Is also responsible for maintaining in the organization an
awareness..of new development in information technology, computer hardware and software
and for the formulation of long- and short-range plans for the acquisition and implementation
of new equipment and techniques.

MANAGER, SYSTEMS ANALYSIS AND PROGRAMMING

Is responsible for all systems analysis and applications programming activity in the
organization and may have subordinate supervisors in charge of these functions. Is responsible
for the establishment of priorities and schedules for the development of data processing
applications and fi r the deveiopment and maintenance of standards for systems analysis and
programming. Participates in the evaluation of new computer hardware and software systems
to determine feasibility of installation.

MANAGER, COMPUTER OPERATIONS

Plans, organizes and controls the operation of the computer and peripheral data processing
equipment. In full charge of all activities of equipment operations. Works closely with
scheduler to establish detailed schedules for the utilization of all equipment to obtain
maximum usage. Assigns personnel to the various operations and instructs them where
necessary so they are trained to perform assigned duties in accordance with established
methods and reports to the manager of data processing on equipment operation efficiency.

SCHEDULER

Schedules the flow of jobs through the data processing system to attain maximum utilization
of equipment and to assure timely delivery of computer output to customers. Responsible for
keeping unassigned time and processing capacity to a minimum through coordination and
liaison with cognizant personnel. Maintains a list of stand-by operations for assignment of
unused time and reschedules jobs as problems occur. Coordinates preventive maintenance
requirements with operating schedules. May audit machine utilization logs for completeness
and accuracy and prepare machine utilization reports for cost analysis.
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SYSTEMS PROGRAMMER

Under minimum supervision, uses a thorough knowledge of current software techniques and
hardware capabilities to develop and modify software (as opposed to applications) programs of
a high degree of complexity and scope and to provide technical support to applications
programmers and to lower-level systems programmers. Is concerned with achieving the most
efficient use of available hardware through effective use of software programs and routines.
Studies available software And makes recommendations concerning purchase of software
packages from vendors or development of in-house programs. May carry out or participate in
feasibility studies for installation of new hardware or software systems and the implementation
of such systems.

SYSTEMS ANALYST

Under general supervision, conducts studies of specific administrative, scientific or engineering
functions to determine the applicability of electronic data processing or to improv, existing
applications. Identifies all aspects of the assigned problem and evaluates user requirements in
terms of the capabilities of the available hardware and software. Develops flowcharts which
outline the logical steps to be followed in solving the problem and prepares systems
specifications, including input and output formats. May provide systems support to
programmer who develops actual machine instructions.

SENIOR PROGRAMMER

Under minimum supervision, develops and modifies applications programs of a high degree of
complexity and scope. Usually works at highest level of all technical phases of programming
while working on his own most of the time. Analyzes problems outlined by systems analysts in
terms of detailed equipment requirements and capabilities. Verifies program logic by preparing
test data for trial runs. Tests and debugs programs. Prepares instruction sheets to guide
computer operators during production runs. Evaluates and modifies existing programs to take
into account changes in systems requirements or equipment configurations. May translate
detailed language logic flowcharts into coded machine instructions. May assist in determining
the causes of computer operation malfunctions. May confer with technical personnel in
systems analysis and application planning. Not a supervisor or a permanent project leader.

PROGRAMMER

Under general supervision, maintains and modifies existing applications programs and writes
new programs of moderate complexity and scope, working from basic systems designs and
specifications and utilizing standard procedures and techniques. Prepares flowcharts, writes
machine instructions and procedures for computer operators, debugs and documents programs.
Under somewhat closer supervision, may assist higher level programmers in the development of
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programs of a more complex nature. Work assignments at this level are aimed more at
production than at training, but work is still subject to regular check by supervisors.

PROGRAMMER TRAINEE

Under direct supervision, carries out work assignments designed to prepare him for promotion
to the next level of applications programming. Receives formal training and on-the-job
instruction in conjunction with a progression of increasingly more difficult work assignments
involving the flowcharting, coding, debugging and documentation of applications programs.
Ordinarily does not remain ;n this category more than 18 months, and frequently progresses to
the next level considerably sooner, based on skills development.

SENIOR PROGRAMMER/ANALYST
PROGRAMMER /ANAL. YST

See descriptions for both (Senior) Programmer and Systems Analyst. This is an extremely
important position as it carries complete responsibility from design through detail
implementation and ongoing maintenance. Generally this position is used in heavily
maintenance-oriented environments.

LIBRARIAN

Maintains library of files. Issues files to authorized personnel and maintains charge-out records.
Classifies, catalogs and codes files in accordance with such information as content of data, type
of routine, number of reels or packs, etc. Inspects returned reels/disks to determine
replacement needs due to wear or damage. Stores files according to classification and catalog
designation.

BURSTER, DECOLLATOR OPERATOR

Bursts and decollates computer processed output and prepares for shipment to users. Receives
blank forms and other materials, stores tl.em and maintains inventory control.

OPERATOR II (COMPUTER)

Under limited supervision, operates the console or the console together with the peripheral
units of an electronic computer to accomplish the complete processing of programs containing
multiple and complex processing sequences. Monitors processing operations, determining
probable cause of any malfunction and taking corrective action on his own initiative where
appropriate. Capable of assisting programmers in testing and debugging of new experimental
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programs. Acts as shift supervisor, but is not an exempt supervisor. May maintain machine
operating records.

OPERATOR I (COMPUTER)

Under general supervision, operates computer and peripheral equipment to test and run
routine scheduled programs. Makes adjustments to machines using programmers' instructions,
flowcharts, and manufacturer's control procedures. Manually keys in prescribed code and/or
data changes. Observes operation of computer and easlaved components and corrects readily
recognizable functional discrepancies. Seeks assistance of senior operating personnel or
supervisor if unable to correct errors.

DATA CONTROL MANAGER

Supervises employees who receive source documents for data input from various departments,
maintains control records on this material, and checks the accuracy and appropriateness of
both input and output data by visual examination and/or balancing to control figures. Is
responsible for scheduling work of the control section to meet computer operations schedules.
Coordinates closely with user departments and with computer operations and/or scheduling
personnel to insure maintenance of schedules and satisfactory condition of data input and
output. This is a first level exempt supervisory classification.

DATA CONTROL CLERK

Receives source material, documents or other input for data processing from various
departments in the organization. Maintains control records for this input prior to converting to
machine readable inpt.t and for subsequent computer output of reports or listings. Reconciles
and balances reports to controls set up for checking output, correcting errors and adjusting
control figures as needed. Must be able to operate an adding machine and calculator as part of
work.

KEYPUNCH SUPERVISOR

Supervises and directs the work of employees who operate data entry devices to transcribe
data from source documents into a form suitable for data processing. Plans and schedules data
entry and verification jobs. Maintains and updates files related to data entry jobs and assists in
determining more efficient data entry procedures. This is an exempt supervisory position.

KEYPUNCH OPERATOR II

Under general supervision, operates a keypunch, key-to-tape, or key-to-disk device to
transcribe alphabetic and/or numeric data from source documents into a form suitable for data
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processing. Handles complex or nonstandard jobs for which source documents may require
considerable concentration and some judgment to obtain correct seallence of data. May
perfcrm such tasks as preparation of program cards for keypunch operation (to control
automatic duplication, shipping, spacing, etc.). May also verify the work of other data entry
operators.

KEYPUNCH OPERATOR I

Under close supervision, operates a keypunch, key-to-tape or key-to-disk device to transcribe
alphabetic and/or numeric data from source documents into a form suitable for data
processing. Handles routine jobs only, for which clear instructions and standard, clear input
documents arc provided. 110-ally will not be responsible for such tasks as preparation of
program cards for keypunch operation. May verify the work of other data entry operators.

SECRETARY TO DIRECTOR

Has good overview of the general operations of data center and is able to direct inquiries to
their proper sources. Is familiar with data control procedures and can act in that capacity
should the cirumstances warrant. Is familiar with all the users of the center and has good
personable relationship with them. Highly capable typist and stenographer. Well-organized, has
good bookkeeping skills and picks up new ideas quickly.

EDUCATIONAL CONSULTAN r

May be a certified position. Familiar with pupil personnel and educational applications. Acts as
consultant and coordinator to individual schools in helping them understand the various
applications available and encourages expanded utilization. In many ways the success or failure
of an entire operation will hinge on this person's relationship with users. He is the focal point
for user contact. Consultant may perform general systems design work.
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IMPLEMENTATION

APPROACH

Appendix

Our experience in designing and implementing data processing systems has indicated that a
phased approach assures a successful implemertation. The phases divide the study into
manageable units, providing milestones to measure the progress of the implementation. They
also provide points for reevaluation and approval before proceeding to the next step.
Implementations of the various alternatives are composed of modular segments of the four
phases which follow. Individual implementation charts accompany each alternative.

1. Hardware procurement

2. General systems design

3. Detail systems design

4. Implementation.

HARDWARE PP.00UREMENT

This first phase is the basis upon which any form of consolidation is built, whether the
applications are to be run as separate independent approaches (Alternative No. 4) or are to all
be merged into common systems (Alternative No. 2). It is the hardware decisions that are
made in this phase that will decide the overall scope of effort necessary to convert systems to
be able to share central hardware facilities. If there are to be common systems, the decisions
made here will determine the overall development costs due to different application
"packages" and high level languages available on various brands ofcomputers.

The end product of this phase is the completion of Alternative Nos. 3, 4 and 5 (which vary by
staff organization). Each agency's separate applications will have a capability to run on a
central computer, or they will have repaced some of their applications with vendor supplied
packages which may be modified to each agency's individual needs.

GENERAL SYSTEMS DIESICN

The concepts of the general system are developed in this phase. The interrelationships of each
module are identified along with the information that management deems necessary, and the
constraints and policies under which the system must operate. Each module will be designed to
permit implementation independent of the development of other modules.

0
1 .9
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It is in this phase that the implementation plan is developed. This plan will assign priorities for
the development of each module and will specify which modules will initially be computerized
and which will initially be manually processed.

DETAIL SYSTEMS DESIGN

In this phase the general design is divided into its smallest parts to determine key processing
requirements. These requirements involve the number and name of files, the structure of the
files and the record layouts. The interaction of files is examined and the internal (computer)
requirements for processing data is developed. As implementation occurs and resources
become available, additional modules will be designed and implemented in a priority sequence
defined in Phase I. It is important to note that even though this phase is primarily data
processing oriented, it is anticipated that documentation of a manual module will occur
concurrent with the detailed design of the automated module.

IMPLEMENTATION

In this phase the programs and operating procedures for computerized modules are prepared.
The programs are tested and debugged, and training sessions are held to familiarize personnel
with the system.

Upon completion of the implementaticn of each module, it will be determined which
additional module(s) should be next. Program will be written and tested and the procedures
for the manual implementation will be modified as necessary. This process will continue until
all modules have been fully implemented.

PHASE I. CENTRAL HARDWARE (2 years 5 months)

Task 1. Choose alternative 1 month
2. Review needs 2 months
3. Write hardware/software RFP responses 2 months)
4. Prepare bench mark 2 months) concurrent
5. Issue RFP 1 month
6. Issue bench mark 1.5 months
7. Evaluate bench mark/RFP response 1 month
8. Order hardware/software 1 week
9.

10.
Contract conversion
Train staff

16 months)
overlap

13 months)
11. Install hardware/software 2 months
12. Evaluate progress and direction 1 month



PHASE II. GENERAL SYSTEMS DESIGN (4 months)

Task 1. Required information flow
2. Comparison of requirements
3. Analysis of application
4. Adaptation of existing design
5. Review available software
6. Implementation plan
7. Management approval

PHASE III. DETAIL DESIGN (11.5 months)

1 month
2 weeks
2 weeks
2 weeks
2 weeks
2 weeks
2 weeks

Task 1. Develop processing system flowchart 1.5 months
2. Define file requirements 3 months
3. Determine equipment needs 2 weeks
4. Refine implementation schedule 1 month
5. Develop program specifications 4 months
6. System test plan 1 month
7. Conversion plan 2 weeks

PHASE IV. SYSTEM IMPLEMENTATION (10.5 months)

Task 1. Program development 3 monzhs
2. Develop control and clerical procedures 1 month
3. System test 2 months
4. User training 1.5 months
5. Conversion 2 months
6. Final acceptance 1 month

Total 26 months

INDEPENDENT MODULES

Train staff
Evaluate progress and direction
Install hardware

13 months
2 months
2 months

F3
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WORK PLAN

The following paragraphs outline each phase and the work to be performed in each task (see
Figures Fl and F2).

Phase I Central Hardware

Task One Select Alternative

The first major task is gaining agreement to commit to an alternative. Once one course
of direction has been approved, the plan can move forward. The one month time
frame set for this task is the length of time estimated to gain approval from the Boards
of the agencies involved. However, before this task begins, the Electronic Data
Processing Steering Committee must make a specific recommendation to be carried
back to the Boards.

Task Two Review Needs

The long-range EDP goals of the agencies were established in meetings held in August
1974. The agencies should now be given an opportunity to review those long-range
plans in relation to the direction chosen in Task One and gain Board approval of those
plans.

Task Three Prepare Hardware/Software RFP

Reviewing Task Two and the hardware recommendations in the Report to Electronic
Data Processing Steering Committee should result in a general hardware design.
Extensive review of the state of the art in data processing in both hardware and
software (both systems and application) will lead to detailed hardware and software
specifications which will appear in the RFP. Vendors should be contacted and given a
chance to present seminars prior to the writing of the RFP. Conversion aids are a key
consideration.

An alternate approach to writing an RFP is to issue a statement of the existing
problems and the approximate financial constraints, allowing each vendor to design
his own approach based on that vendor's strengths and perceptions.

Weighting criteria should be developed and distributed with the RFP. A statement of
allowance for subjective factors (intangibles) should be included with the weighting
criteria.

Task Four Prepare Bench Mark

A bench mark should contain a representative sampling of existing programs,
conversion tasks, application packages, future capabilities, and exercises of system
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software capabilities. Each agency should be given an opportunity to express the
primary concerns which it wishes to have represented as a part of the bench mark.

Dates for each bench mark should be scheduled before the bench marks are issued.
The bench mark material is then distributed on a staggered schedule corresponding to
the date upon which each vendor is scheduled. This will provide all participating
vendors with an equal amount of time. Weighting factors should be developed and
distributed with the preliminary material requesting schedule dates. Delays of bench
marks should count as negative weighting factors. Vendors are to submit sworn
statements of total man-effort involved in bench mark preparation (listed by task).

Task Five Issue RFP

Task Six Issue Bench Mark

All qualified vendors are issued RFP's, and bench mark material is distributed as
suggested in Task Four. A bidder's conference is held one week from the date of RFP
issuance. Specific time periods or personnel should be set up to answer questions
pertaining to bench mark materials.

Task Seven Evaluate Bench Mark/RFP Responses

The bids and bench mark results arc weighed based on the criteria distributed to all
participating vendors. Agency representatives are given an opportunity to submit their
subjective opinions and request a specific weight be attached to each. Once all the
factors have been submitted, they will be evaluated based on weights by the entity
(multiagency committee or independent consultant) empowered to prepare a final
recommendation.

Task Eight Order Hardware/Software

Based on recommendations from Task Seven, hardware and software is placed on
order. A separate contract must be signed for conversion of all programs that will not
run intact (or with minor modification) on the new equipment or be replaced by new
packaged software. The conversion may be performed by the hardware vendor or an
independent responsible software firm.

(Note: If common applications, go to Phase II, Task One)

Task Nine Contract Conversion

Outside assistance will be contracted for a straight conversion of existing programs to
run on the centralized computer. The actual cost and length of time necessary is
dependent upon the choice of hardware and the conversion aids available from the
vendor. Agency staff will provide limited help in the conversion as a part of their
training exercises.



Task Ten Train Staff
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This includes operator training, system software, application packages, vendor
supplied /NS compilers, and training in project management and structured
programming. Most f the existing staffs are proficient in COBOL. The amount of
time necessary to provide a high level of competence in ANS COBOL and efficient use
of vendor extensions will depend on available training capability of the vendor or
outside education facility and the degree of similarity between existing knowledge and
necessary knowledge for the selected system.

Task Eleven Install Hardware/Software

Installation includes acceptance tests specified by the agencies (usually a repeat of the'
bench mark), tests of system software, and all application packages being installed as
well as the obvious hardware tests. The first two months will provide for parallel
operation (agencies will continue to run on their own machines, and checking the
results of the central computer runs).

Task Twelve Evaluate Progress and Direction

Three months after installation of hardware and software is completed, and the
central computer has been running the full load of all participating agencies, a
one-month evaluation should be performed to reevaluate the validity of the long-range
plans (which were last formally reviewed over two years ago). The users should be
surveyed for satisfaction with central computer reports. Based on satisfaction with
central services and the revised view of longrange goals, Phase II should commence.

Phase II General Design

Task One Required Informational Flow

Interview supervisors and key personnel of all related functions, to determine
operating procedures and information requirements. In addition, discuss information
requirements with key management. As part of this task, the constraints and policies
under which the system must operate will be ascertained. Thsse could include:

Speed in reporting

Data collection techniques

User requirement

Legal or district restrictions related to information that can be collected or
information that can be provided.

In addition, review in depth numbering systems to determine the consistency of
format. This analysis will help to minimize the problems of common systems.

.
114......11. a
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Task Two Comparison of Requirements

In this task the information collected in Task One will be compared to operations and
information requirements with previously designed systems.

As differences are identified, meetings will be held with appropriate management to
resolve the inconsistencies. Results of these meetings will provide the input for future
tasks.

Task Three Analysis of Application

To develop rules that will properly produce useful data that can be readily available in
a variety of formats, it is necessary to understand the relationship that each data
element has with respect to the entire system.

Task Four Adaptation of Existing Design

Based on findings in the previous tasks, 4 odification of the existing system and
development of those modules and subsystems necessary to support the integrated
systems will be developed.

Task Five Review Available Software

The primary objective of this task is to review existing software to determine
applicability to the new systems. Evaluate systems purchased or leased and other
packages available from vendors. As a result, it may be possible to accelerate
implementation by adapting existing software to the design. In reviewing these
systems, consider the following criteria:

Demonstrated operational status

Economy of operat son

Cornpatability with your data processing capability

Practicality considering desired capabilities

Compliance with system requirements.

Task Six Implementation Plan

In this task the priority of implementation, the timetable and responsibilities relative
to implementing each module mttst be determined. This plan will indicate the time
phasing of such major tasks as:

. Develop processing flowcharts

. Define file requirements
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Detail design

Program development

Develop procedures

. Sy stem test

Training

Conversion.

In addition, personnel resources (numbers and classifications) required for Phase II
and III must be determined.

Task Seven Management Approval

In this task, the general design will be presented in its entirety to management. In
addition to an oral presentation, documentation will include:

Generalized flowcharts of each module

Complete narrative descril.'ng each module

Recommended inventory management rules

Sample inputs

Sample output reports

Implementation plan.

Phase III Detail Design

Task One Develop Processing System Flowchart

A detailed system flowchart will be developed depicting the flow of information
through the data processing system. Included will be:

. Computer files (transaction, master, intermediate)

. Processing and utility programs.

Each flowchart will identify the specific inputs and output, developed in Phase
required for processing. The system flowchart will be supported by a narrative
description of the system, including functional descriptions of each program and any
critical logic requirements.



Task Two Define File Requirements

The next step in systems design is to define file requirements by logically grouping
data elements into specific master files. Besides analyzing a multifile concept, explore
the feasibility of utilizing an integrated data base. This concept has proven
advantageous on similar projects because as new modules are integrated with existing
systems it is often easier to program and modify an integrated data base. A detailed
description of master files will include the following:

. File organization and sequence

. Data element names and sizes

Documents which provide the information required in each file

Output reports where element appears or is needed.

A controls document will also be produced describing five key elements of control
that are considered in system design:

Input controls

. Reject (error) controls

Overall file balancing

Audit trail capability

Recovery and restart approaches.

Task Three Determine Additional Needs

The computer hardware configuration will be a major consideration in the detail
design efforts. However, an analysis of processing volumes and flow may indicate the
need for additional or reduced storage and/or processing capacity.

Task Four Refine Implementation Schedule

Once the system design is completed, the next step in the project will be to refine the
implementation schedule developed in Phase I. To ensure a smooth implementation
effort, the schedule will include the following features:

Detailed work steps

Starting and completion dates

Manpower and control features.

*"..)
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At this point it is imperative to determine the priority of implementation, the
availability of resources and the scope of the effort. Periodic review points at the
completion of major milestones will be incorporated within the plan.

Task Five Develop Program Specifications

In this task, the system design is converted to computer specifications and manual
procedures and readied for programming and implementation. The procedure for
modules that will be manual may require modification when the module is automated.
The preparation of these manual procedures will be determined by the conversion
timetable.

After the data base files are finalized, individual program write-ups are prepared.
These specifications are prepared for each program of the system and will include:

The program name

. A program abstract

. A narrative description of the program logic

. A block diagram of complicated logic routines

. A description of input and output.

Task Six System Test Plan

Further refinement of the implementation plan is accomplished by developing a
detailed system test plan. The test plan will include the following elements:

. Scope and objectives of the test

How and when it is to be conducted

Types of conditions to be tested

Test data to be used

. Output verification methods

. Computer time estimates

Personnel requirements

. Control schedule.
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The system test will simulate as closely as possible actual operating conditions and will
test all conditions and exceptions.

Task Seven Conversion Plan

A conversion plan will be created which will detail a realistic schedule of events
necessary to convert from the current operating environment to the new system. The
plan will include the following:

. Detailed steps of conversion activity

. Starting and completion dates

. Personnel requirements

. Critical paths

. Plans for training both user and data processing personnel.

At this time, it is possible to again refine the detailed design work plan, developed in
Phase I, for subsequent modules of the total system.

Phase IV System Implementation

Task One Program Development

The major activity of this task is the coding and testing of each individual program of
the system. Emphasize the use of structured programming techniques to reduce the
time required to produce code, debug, and to maintain programs.

Immediately after programming efforts are completed, it will be the responsibility of
each programmer to develop test data for his programs. Each program will be tested
and debugged to a level considered acceptable before a complete system test effort
begins.

Task Two Develop Control and Clerical Procedures

Simultaneously with the programming efforts, the clerical and control procedures
necessary to ensure accurate systems operations are documented. A user's manual will
be developed and written in a manner specifically geared to the operating level of
individuals performing the functions.

The types of information included in the manual will be as follows:

. Source document preparation procedures

. Data entry instructions
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. Output report distribution procedures

. Error correction and reentry procedures

. Control and balancing procedures (input, run-to-run, files, output).

The clerical and control procedure documentation will be reviewed by management
and appropriate user staff prior to preparation of final manuals.

Task Three System Test

The test strategy developed during Phase II will be implemented for a final system test
prior to conversion. All input, files, output and associated processing will be tested
under conditions and with data similar to actual operations.

In evaluating the test results, established control procedures will be used so that
adequacy of the systems and procedures can be determined. Any changes to the
design programs or procedures will be reviewed, approved and documented.

Task Four User Training

Simultaneously with computer system testing, clerical, shop, management, and data
processing personnel will be trained. Training material will be prepared and
appropriate seminars will be scheduled. It is necessary that all training be completed
prior to conversion efforts.

Task Five Conversion

This task represents he culmination of efforts of the entire project. The conversion
plan developed as part of Phase II will guide the new system to actin' operation.

It is anticipated that one module will be implemented at a time. Parallel operations
will be maintained until the system is fully operational under fully loaded conditions.
Frequent progress meetings will be maintained to monitor the system during this
crucial conversion activity.

Task Six Final Acceptance

Final acceptance of the system requires an objective review and analysis of operations
which begins the day the first output is produced in a live environment.

An evaluation will take place as the system is observed in operation and would include
the following evaluation factors:

Reliability and timely operation of compute: programs

Reasonable level of rejects
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. Balance and control of master files

. Proper use of output.

Acceptance criteria are to be developed which will significantly aid the acceptance
process to ensure that the system objectives are being realized.

Task Seven Evaluate Progress and Direction

Three months after common applications have been running on a central installation,
a two-month evaluation should be performed to evaluate whether the implementation
of common systems achieved the objectives set over two years ago. The long-range
plans should also be reviewed to determine if they are still valid at this time or
whether tht.y require modification.
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Appendix G

FACILITY LOCATION

To encourage equal participation in a central data processing facility, we recommend that the
facility location be a neutral site located centrally to all agencies. An exception would be if an
agency can donate a site (e.g., San Juan has an empty facility located centrally Wyda Way
School) or if an agency can provide a strong financial incentive for using its site (e.g., if the
County Board of Education can provide a substantial supplement to the central data center
budget through levying a Countywide tax) or if a community college district receives a larger
educational discount than an elementary/secondary district. It would appear that the area
bordering Cal Expo (near Arden Way and Howe) is the central location. It is less than five
miles from the administrative offices and presently existing data processing facilities of all five
agencies.

Many sites are available in the recommended area. The average cost, assuming a monthly lease,
is $0.55 per square foot. The amount of space required varies from 5,500 square feet for
Alternative No. 4 to 8,300 square feet for Alternative No. 3. Annual costs would vary from
$36,300 to $54,780. These space estimates also provide office space for all central staff.

Alternative No. 2
Alternative No. 3
Alternative No. 4
Alternative No. 5
Alternative No. 6

8,000 square feet
8,300 square feet
5,500 square feet
7,600 square feet
7,200 square feet

S 52,800 per year
$ 54,780 per year
$ 36,300 per year
S 50,160 per year
S 47,520 per year
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Appendix H

ORGANIZATION AND ADMINISTRATION
OF A CENTRALIZED DATA CENTER

The steering committee and technical committee described in the following paragraphs are
meant to provide for user participation in the organizing and administering of a consolidated
data center. (This applies to Alternative Nos. 2 through 6.) Alternative No. I is to be
administered independently by each agency.

During the initial setup of the central center, these committees may have to meet almost on a
daily basis. Once the center is functioning under a regular routine, the steering committee
would meet monthly and for special emergencies. The technical committee would meet on a
weekly basis. The decentralized staff would meet with the data center staffon an "as needed"
basis to be decided by the data center director.

STEERING COMMITTEE

The central data center is administered by a director who reports to and is an ex officio
member of the steering committee (similar to a superintendent's relationship with his Board of
Education). The committee is composed of one high level administrator (at least assistant
superintendent or college president) representing each agency. The County Regional Center
could have a nonvoting member representing its user committee. Los Rios could have all its
college presidents attend as nonvoting members.

This committee sets policy, resolves conflicts between users, sets costing allocation, and
provides advice for the director. All hardware, staffing and other changes that could have
major impact on the services provided by the center must be approved by this committee.
Priorities are set and/or approved by the steering committee.

TECHNICAL COMMITTEE

The major task of cooperation and coordination between agencies and the center on an
operational level is accomplished by the technical committee. This committee is composed of
agency coordinators, one educational consultant (from those agencies supporting a full-time
certified position) and one representative from the colleges who will regularly meet with the
data center director, operations manager, manager of systems and programming, and/or
systems analysts (if appropriate) to resolve operational problems and set priorities. This
committee will meet (with users) to develop criteria for common applications and recommend
priorities for their development to be approved by the steering committee.

The technical committee makes recommendations to the steering committee for hardware,
staffing, and policy changes. User requests enter the system through this committee which
must assign a priority to each request.



DECENTRALIZED STAFF

The following personnel would have regular meetings with representatives of the central data
center in order to answer questions, resolve conflicts, and ensure common standards:

Keypunch supervisors

Data control supervisors

. RJE operators

. Mini operators

. Mini programmers

In any consolidated environment, the priorities would initially be suggested by the technical
committee, but subject to final approval by the steering committee. Priorities will be set in two
major areas:

1. Hardware utilization

2. Application development and maintenance.

On the hardware operations level, the steering committee may set policy such as: payroll
always has a higher priority than research, report cards always have priority over personnel file
updates, standardized testing has priority over teacher-made testing. This type of policy must
be set by the representatives of individual agency administrations (steering committee) so that
the director and staff of the consolidated center are not accused of setting policy or "playing
&writes." The scheduler and the operations manager will be charged with implementing the
operational priorities. This method is applicable in all alternatives with consolidated hardware
(Alternative Nos. 2 through 6). In Alternative No. 1, each agency sets its own priorities.

Alternative Nos. 1, 3, 4 and 5 have each agency with its separate applications. In those cases,
each agency will set its own priorities (within the capabilities and policy restraints of the
central data center, not applicable to Alternative No. 1).

Alternative Nos. 2 and 6 have common applications. The major priorities should be set by the
steering committee, while operational priorities will be set by the technical committee meeting
with the users and the systems analysts. In Alternative No. 6, the committees will have to
decide which applications are to be common, and when an individual appli, 'ion is to be
converted to a common application (and visa versa, if applicable).

At regular intervals, user surveys would be taken to ensure satisfaction with service and check
to see that priorities are effective as well as practical.
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Appendix I

COST ALLOCATION

For all of the alternatives, 100% of the cost must be allocated to the users (unless a
Countywide tax or special legislation will provide additional funds). Therefore, cost allocation
will be computed on a percentage basis (instead of fixed hourly rates which may not equal
100% of the costs).

t;ertain functions are decentralized and their costs will be paid by each agency at the agency
level. These personnel are employees of the agency, not the central data center: data entry
staff, data processing coordinators, educational consultants, Remote Job Entry station
operators, minicomputer operators and minicomputer programmers. When RJE stations or
minicomputers are used, data control becomes an agency function (as opposed to a central
data center function under batch environments).

ALTERNATIVE NO. 1

All costs are paid by each agency as all activities are decentralized.

ALTERNATIVE NO. 2

The total cost (hardware, operations stag', programming staff, overhead, etc.) is allocated to
each agency based on the number of available applications used by that agency and the
percentage of the total time that application requires in relation to each agency. The allocation
will be based on operating system job accounting routines. Fixed overhead cost will be
allocated based on the average percentage figure for each agency's other billings.

ALTERNATIVE NO. 3

Due to separate applications, the systems and programming staff is organized by the agency
serviced. Therefore, systems and programming cost will be distributed accordingly. Operations
costs, hardware, and fixed overhead will be allocated based on percentage of equipment used.
These figures are compiled by the operating system job accounting routines, plus clock time
for dedicated devices (files on-line, disk drives, tape drives). It would be less expensive for
Grant to be serviced by one of the other agencies than to be a fully participating member of
the consolidated center.

ALTERNATIVE NO. 4

Systems and programming staff are decentralized and therefore are employees of individual
agencies. The central data center costs are allocated (by percentage of total cost) based on job



accounting routines plus clock time for on-line files, disks and tapes. It would be less expensive
for Grant to be serviced by one of the other agencies than to be a fully participating member
of the consolidated center.

ALTERNATIVE NO. 5

Staff for applications development is decentralized and are therefore employees of each
agency. The application program maintenance staff is organized by the agency serviced.
Therefore, the cost of the maintenance staff and its fixed overhead will be distributed
accordingly. The central data center costs are allocated (by percentage of total cost) based on
job accounting routines plus clock time for on-line files, disks and tapes. It would be less
expensive for Grant to be serviced by one of the other agencies than to be a fully participating
member of the consolidated center.

ALTERNATIVE NO. 6

The total costs of the computer center must first be divided between common applications and
its support, and those applications run separately. The cost of the central systems and
programming staff is totally allocated to the common applications which are, in turn, allocated
to each agency based on the number of available common applications used by each agency.
The costs of hardware, operations staff and fixed overhead for common systems are allocated
to each agency based on the number of available common systems used by each agency and
the percentage of time based on job accounting routines that relate to the needs of each
agency.

The cost of separate applications (hardware, operations staff and fixed overhead) will be
allocated based on percentage of equipment used. These figures are compiled by job
accounting routines (in the operating system), plus clock time for dedicated devices (files
on-line, disk drives, tape drives), plus the amount of operator intervention required (including
tape and disk mounts and dismounts).
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SUMMARY OF STAFFINGOAND SALARYOEXPENSES

TOTAL STAFF
TOTAL PERSONNEL

EXPENSE()

ALTERNATIVE NO. 1 100 1/2 $1,827,700

ALTERNATIVE NO. 2 77 1/2 1,608,786

ALTERNATIVE NO. 2 WITH RJE 85 1/2 1,620,693

ALTERNATIVE NO. 2 WITH MINI 89 1/2 1,701,482

ALTERNATIVE NO.3 81 1/2 1.697,346

ALTERNATIVE NO.3 WITH RJE 89 1/2 1,709,163

ALTERNATIVE NO.3 WITH MINI 93 1/2 1,790,042

ALTERNATIVE NO.4 86 1/2 1,646,262

ALTERNATIVE NO.4 WITH RJE OR MINI 94 1/2 1,768,071

ALTERNATIVE NO. 6 87 1/2 1,726,186

ALTERNATIVE NO.6 WITH RJE 95 1/2 1,842,661

ALTERNATIVE NO. 5 WITH MINI 99 1/2 1,923,640

ALTERNATIVE NO.6 83 1/2 1,651,479

ALTERNATIVE NO.6 WITH RJE 91 1/2 1,787,944

ALTERNATIVE NO.6 WITH MINI 95 1/2 1,848,833

()INCLUDES FRINGE BENEFITS BASED ON 1979 PROJECTION 5% PER YEAR SALARY INCREASE

()CENTRAL STAFF AND STAFF AT EACH CENTER

J-2
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Appendix K

ESTIMATED 1979 AGENCY BUDGETS
ALTERNATIVE NO. 1

Hardware* Personnel Total

Grant $ 22,000 70,000 92,000
Los Rios 212,000 365,000 577,000
Sacramento City 64,000 395,000 459,000
Sacramento County 246,873 771,000 1,017,873
San Juan 96,000 2,27 000 323 000...------...

$ 2,468,873

* Includes supplies and overhead


